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In fact 26 balls will carry 26 times as 
much load as one working under the 
same conditions. But, if the curvature ppp 
of the raceways is such that they very closely con- 
form to the curvature of the ball, as in Gurney 
Bearings, 


1 BAL will carry the same load 
as the 26 illustrated 





ay 





In Gurney Ball en 4 not only is the maximum both in individual ball, because it brings into action the greatest 
size and number of balls contained in a single row, but the possible amount of surface contact between balls and race- 
contour of the raceways is such that a very close approxi- ways under load. These facts account for the higher load 
mation to the curvature of the balls is realized. This capacity of Gurney Ball Bearings. 


utilizes, to the fullest possible extent, the capacity of each 
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Spring Meeting of The American Society of 


Mechanical Engineers 
To Be Held at St. Louis, Mo., May 24-27 


The plans for the Spring Meeting of The American Society of Mechanical Engineers 
are well advanced and, as announced on page 128 of this number, several sessions 
have already been arranged. The Local Committee of St. Louis have their plans 
under way for the reception of their guests, and it can be assured that the unqualified 
success of the Spring Meetings of recent years will again be realized and that the meet- 
ing will prove both profitable and interesting to all who attend. 

The Committee on Meetings and Program has designated March 15 as the latest 
date on which papers can be received for presentation at the Spring Meeting. ‘Those 
who are expecting to contribute papers are requested to notify the Secretary of the 
Society, Mr. Calvin W. Rice, immediately, giving the subject of the paper and a 
synopsis of its contents. All papers are first submitted to the Committee for approval, 
and those assigned to the meeting are printed in pamphlet form for advance distri- 
bution and published in abstract in Mechanical Engineering. 


Contributors and Contributions in This Number of 
Mechanical Engineering 


Clemens Herschel, Past President, American 
Society of Civil Engineers 


Meeting of The American Society of Mechanical 
Engineers, held at Indianapolis last October. 


The first article in this number is an im- 
Wn ys ». > » sae ar . 
portant paper on an Improved Type of Weir Papers on Public Affairs 


for the Measurement of the Flow of Water, In accordance with its usual custom, MECHAN- 





devised by Mr. Clemens Herschel, the distin- 
guished hydraulic engineer, who is perhaps best 
known through his development of the Venturi 
meter for the measurement of the flow of fluids. 


Lieutenant-Colonel H. W. Miller, Artillery 


Division, Ordnance Department, U.S.A. 


An article by Colonel Miller on the German 
Long-Range Gun presents for the first time 
authentic information upon the design and opera- 
tion of the gun which bombarded Paris from a 
distance of over 70 miles, and led to all 
manner of conjecture as to its type and 
details of construction. Colonel Miller was 
designated by the War Department to investi- 
gate heavy artillery of all countries, used during 
the war. 


Papers on Research 


Dean Charles R. Richards, College of Engi- 
neering, University of Illinois, has contributed 
a paper to the Research Department on the 
engineering laboratories of the University and 
the work in progress there. Probably a greater 
variety of research work is now being done at the 
University of Illinois than at any other similar 
institution in the country. 

From Purdue University, another paper is 
contributed by Dean C. H. Benjamin, on the 
apparatus installed there for testing farm 
tractors. 

C. F. Hirshfeld, chief of the research depart- 
ment of the Detroit Edison Company, has a brief 
paper on Research and Social Evolution which 
aroused a great deal of interest at the Mid-West 


ad 


ICAL ENGINEERING presents this month a sum- 
mary of important matters relating to the engi- 
neers activities in Society and public affairs. 
There will be found an account of the meeting 
held at Washington in January by delegates 
from over 100 societies and engineering organi 
zations, to discuss the establishment of a national 
Department of Public Works to replace the 
present Department of the Interior of th 
United States Government. 

Another meeting which is reported is that of 
the American Economie Association at which a 
valuable paper was presented by Dr. Royal 
Meeker, summarizing the main facts with regard 
to employees’ representation in management. 

Still another trend of the times is indicated in 
the report just issued of a committee of the En 
gineering Council to consider the whole matter 
of the classification and compensation of engi- 
neers. 

A survey of post-war conditions as affecting 
mechanical engineers in particular has recently 
been made by the president of the British Insti 
tution of Mechanical Engineers, a synopsis of 
which is given in Part 2 of this number. 

As usual, there is a summary of Government 
activities with which engineers are concerned, as 
reported by the Washington office of the Engi- 
neering Council; a notation upon the work of the 
Committee on Flanges of the A.S.M.E. by a con- 
tributor to a recent meeting of the American 
Water Works Association; an account of the 
Washington Award of the Western Society of 
Engineers to Herbert Hoover; and an account 
of the presentation to Charles F. Rand of an 
appropriate testimonial upon his retirement as 
President from the United Engineering Society. 
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An Improved Weir tor Gaging in Open Channels 


By CLEMENS HERSCHUI 


1 the ollowumg paper are presented the results of a series of 
investigations on weirs which should mark an epoch in the measure 
ent ¢ cater by that means {fsked by the Power Test Code Com- 
flee of Lhe flmerican Soctetyv oft Vechanis kn rweers to advise 
fui reward to weir measurements, and spplied b Lngineeru 
} dation with the necessary unds to conduct the « rperiments, the 
or devised an entirely new weir which was tested in the Hydrault 
l oratory of the Vassachusetts Inst fule o iz nolo lhe test 
reve ed that tor discharges of from 0 to 9 per se per 


r length, the limits covered by the experiments, the quantity of 

ter flowing. (), mwas directly proporttona the difference d it 

o pressures, one measured just upstream o° ihe weu orrected auts 
natically for the velocity of approach and the other measured at 
crest, the formula being: Q 00 d The weir, which bears 


no resemblance to the sharp-edged weir now in use, has a 2:1 slope 
/ approach to the crest. The crest is made in the form of an are of 
circle and is hollow for observing the pressure at that point. The 
appe of the stream is supported for a short distance beyond the crest 
by another 2:1 slope. The paper opens with a résumé of the history 
of weir measurements and contains dé scriptions and diagrams of the 
apparatus and tests of the new weir, with tabular and graphic reports 


the results obtained. 


I) f Bernoulli often said t to esc} t p 


ted formule; he believing that nature works 


g s that are too sit ‘ it t | ‘ 
that it is be e one's itions hav 
y SF pre mir T =S I N Ww ls - 
Relating to the Histor ( ition in Swit 
I \ 4, (1860), p. 176 

the bee ANY ON} whose memory of varauhe engineering ll 
the United States, more especially in New England, runs 
mack GO, or only 50, vears, the standing at that time of th 
‘Francis formula” tor weir discharge will appear as little short 
ibility, or of perfection Courts of justice recognized it 
e. lawvers ot eminence plaved wit it as thoug t were 
€ ot the choicest morsels from the tree o} knowledge it Was the 


ast ore n gaging the flow ot water. An th re was reason 101 


such an estimate of its value at the time 


} 


lames Bicheno Franeis was then easily the leading hydraulic 


e United States, with perhaps not over half a doze: 


the species in the whole country. Grappling as a young mar 
with the problem of insuring their lawful quantities, day by day, 
to each of the seven “ Proprietors of the Locks and Canals or 


Merrimack River,” at Lowell, Massachusetts, out of the common 


trough or canals which fed them collectively, he may be said to 


Hy Engineer, 2 Wall Street Past-President, Am.S C. 


M. D. Bernoulli ma souvent dit de me défic r de toutes ces formules 
ompiguées ; il croit que la nature est trop simple pour y méner; et que 





nen trou qu'on a fondé ses calculs sur des fausses hypothéses.’ 
R. W Biographien zur Kulturgeschichte der Schweiz, Band 3 (1860 


Abstract of a paper to be presented at the Spring Meeting, St. Louis 
May 24 to 27, 1920, of THE AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEFRS \ll papers are subject to revision. 


L, NEW YORK, N. ¥ 


\\ ( | erimental Hydraulik, o1 e lat 855 
60) of We ’s Mechanies, he will be surp: l at the Lillipu 
‘ ‘ I . DD rat i> 1 a | 4 | | io ol 
! vledg se in the practice of | raulic Thus 
\\ mel expel ( il reservolr had a rea of 1.35 sa. f 
s ajutages were ordinarily about three indredths of a fe 
ath, or diameter Of course, we know that Atwood’s m: 


chine, of extremely moderate dimensions, will measure the force 
of gravity exercised by the 


globe which we inhabit; but it re 


fidence 1 the “horse sense,” no less than tli 


| ires more Corl P 
technical ability of hydraulic engineers, than is possessed by tli 
average mill owner or his agent to give him confidence in the wor! 


of the engineer he employs, should that engineer base it on exper 


vents such as inspired Julius Weisbach or his immediate disciples 


So that the experiments of Francis, conducted out of doors « 
1 scale commensurate with their importance, at the lower locks 
ot the Concord River, came to the interested Proprietors ” and 
thers as a retreshing and new conquest Of mind over matte! 
They were much more reliable because made on a natural seal 


exact, as every one could appreciate, from the care taken in ma 
ng the experiments and the computations following the exper 
ts, and thoroughly reliable 


At that time arose the expression, “ made with a standard weir,” 


vl has remained alive to the present day, although, as wi 

present be seen, there was no propriety whatever for calling ary 
weir a “standard.” The only standard water-gaging apparatus 
is a tank or reservoir Weirs, orifices, venturi tubes and meters. 
and other water-gaging apparatus and methods, can only becom: 


truly rated by comparison with tank measurements, and thus 
thereafter competent to give reliable service. Such comparisons, 
moreover, establish the degree of reliability of the several methods 
that have been subjected to comparison, and from this point o! 
view the weir has for many years been falling into deserved dis 
repute 

To treat the matter somewhat chronologically, there is the articl 
in Kngineering News for November 10, 1898, by the present 


writer, protesting against the multiplicity of formule that sharp- 


edged weirs and orif ces, al d present methods ot cbserving heads 
upon them, bring in their train; and suggesting that observations 
be taken at the weir or orifice, and that weirs and orifices eut “ in 
a thin plate” be abandoned 

In the Transactions of the American Society of Civil Engineers 
for 1914, the discussion on the paper of R. R. Lyman, Mem.A: 
Soc.C.E., brought out clearly the number of methods there wer: 


in use to measure “ 


head upon the weir,” and their idiosynerasi 
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These several methods go far beyond forethought of the 


pioneer experimenters in that sort of work, and definitely confirm 


any 
the rule that when any one formula is to be used to compute weir 
methods of 
with slavish 


discharge, the weir and taking observations of flow 


over it must imitate exactness the eonstruction of 
hods of taking observations that were followed 
n constructing the selected weir formula, a matter of annoyance 
or difficulty as a rule 
and Stearns, for example, Trans.Am.Soe.C.E. for 1883, 
p. 5, say: “It is, however, almost impossible to cover all eases 
that may oceur in practice.” 

Bazin, in his 1890 article, Part I, for that year, of Annales des 
Ponts et Chaussées, p. 4, and elsewhere, says that to attempt to 
experiment on all cases possibly to be met with in practice (in 
stead of setting up a standard form to be used in such work) must 
And in his 1898 artiele, Part II 


‘Each type of weir would there 


be pronounced impracticable. 
for that vear, p. 161, he says: 
fore require a special study; and face to face with a complexity 
like this, one must abandon the idea of establishing formule for 
general application.” 

R. E. Horton, Trans.Am.Soe.C.E., 1914, p. 1300, tells us that 
‘of the making of many formule there is no end.” Also, p. 1326, 
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be automatically corrected for “ velocity of approach,” if one 


pleases, or eorrected by computation before being used in the 
above formula, if preferred), and the other taken at the crest. 


In both cases d is obtained by measuring the elevation of a water 


surface in a pail by means of a hook gage, or otherwise as desired 


lhis difference ol pressures bay also be obtained by meuns of one 


ot the many devices already invented and on the market for meas 


uring differences of pressure, in which case the register may ind 


cate mechanically the quantity passing at any moment, sum it up 


for ally given period of time, portray it graphically on a chart, 


yr simultaneously do all three of these reeording operations 
It will be obse rved that the process just deseribed is not opel 
“Ny 
ean fit 


ts on weirs of the type (sharp 


to the criticism of R. E. Horton, mentioned above, who said: 
one equation, of the form he (Francis) uses, Q mh", 
accurately a series of experimen 
edged weirs) herein considered.” It does this, moreover, with the 
added simplicity of making the exponent m equal to 1. 

And the reason it does all this is because it is earried out with 
a weir that is not a “ sharp-edged weir,” the type that has rested 
like the ineubus of an evil spirit upon the minds of all hydrauli 
cians for full 200 vears, ever since the Marchese G. Poleni first 


wrote about weirs in De Motu Aquae Mixto, Patavii, 1717. Bazin 
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Kia. 1 DTAGRAMMATIC REPRESENTATION OF THE EXPERIMENTAL APPARATUS 


“Tf Francis had used higher and lower heads, he would have dis- 
covered that no one equation of the form he uses, Q@ = mh", can 
fit accurately a series of experiments on weirs of the type herein 
cousidered.” 

Hamilton Smith’ saw this, and very likely Francis did, for 
francis was very particular to state that the formule he gives 
ised between stated limits of head, and only upon 
weir construction and 


must only be 
fulfillment of other stated conditions of 
operatio! 

Finally, in the discussion on the Paper by Floyd A. Nagler, 
Trans.Am.Soc.C.E. for 1918, the subject now under consideration 
was again debated by interested hydraulie engineers, the present 
writer among the number; and the status of the whole question 
was summed up by F, P. Stearns, Mem.Am.Soce.C.E., himself ar 
weirs of more than 40 years’ experience, when 
‘in the pres 


expe rimé nt r 
he said with startling, yet righteous, precision that 
ent state of the art the weir is not an accurate instrument for the 


measurement Ot water. 


THE Art BELIEVED TO HAve BEEN 


ATTAINED 


STATE OF 


Now 


An ADVANCE IN THI 


After this survey ef the state of the art, and to give a résumé 
of what this article will endeavor to establish, it 


at once that it treats of a weir whose discharge is 


may not be im 


proper to say 


represented by a straight-line formula from 0 up to 9.55 eu. ft. 
per sec. per ft. in length of weir, and thus continuing, presumably, 
indefinitely beyond that quantity. Its equation is Q 


heing the difference of two observations of water height or pres 


5.50d; d 
ire; the one taken just upstream from the weir (taken so as to 


hn Wiley & Sons, 1886. 





and others have thought that to attempt to set up a standard form 
of weir for measuring water was visionary, in view of the many 
But this 
very thing was one of the objeets of the experiments now unde: 


will tell 


variations in weir discharge so easily brought about. 


consideration, and time alone whether or no it has not 


after all been accomplished, 


He Power Test Cope ComMitrree or THe AMeRIcAN SOCIETY 


OF MECHANICAL ENGINEERS, AND ENGINEERING FOUNDATION 


After this much said in anticipation, we will go back now to 
The American Society of Me 
chanical Engineers, having appointed a Committee to draft a 
revised form of Power Test 1917, and invited the three 
other Founder Societies to appoint advisory committees to th: 


a chronological order of events. 
Code in 


same end, the writer was appointed as one such advisory member 
It thereupon very soon appeared that the matter of weir measuré 
ments and of their accuracy was in a most deplorable state o! 
confusion. 
Engineering Foundation that a new set of experiments on weit 


On the proper representations having been made to 


discharge were liable to lead to a considerable advance in know] 
edge in this branch of applied science, it made an appropriation 
The experiments 
about to be deseribed have been the result of these preliminari s 


for that purpose, to be expended by the writer.’ 


Acknowledgment is also here gratefully made to the President and 
Faculty of the Massachusetts Institute of Technology, especially to Prof. 
Edward F. Miller; to Wm. F. Uhl, B. 8. Rose and H. L. Woodruff of the 
office of Chas. T. Main and to Mr. Main; to Chas. W. Sherman, H. P 
Eddy, Jr., and others of the office of Metcalf & Eddy and to their 
principals, all of Boston; and to Builders Iron Foundry, of Providence, 
R. I.; for most efficient aid rendered in various ways at various stages 


in the conduct of the experiments herein described; and done in a way 
that amounted to a contribution to enable all the described work to be 
done. 
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charge pipe was used. When the small 16-in. meter set in the 5-ft. another 2:1 slope downstream trom the erest. Moreover, the crest 
trough was in action, the quantity and constancy of the flow lead is made hollow, so that observations of the pressure, or lack of fu 
ing to the meter and the efficient action of the pump, in spite of pressure, whichever the water mav elect to exercise, Can be taken 
the small quantities lifted, could be regulated by opening a wast it the erest, not at a distance upstream trom the crest varying ac- 
valve out of the pump discharge pipe. To a minute extent, cer cording to the faney of the experimenter. 


tainly sufficiently to remove all air from the pump discharge pip« 


before 1t reached the 30-in. meter, the same office was pertormé 


[t the quantity passing the weir turns out to be a funetion of 
his observed pressure, well and good. If not, we will see what 





DV keeping in action a 2-in. steam siphon, set at the extreme up virtue there is in the difference of water elevations or pressures, 
stream end of the pump discharge pipe and ordinarily used the one taken upstream from the weir and the other taken by 
exhaust air from the pump before starting it. means of the hollow weir crest. 

The conerete channel above referred to was nominally and al! The ditferenes erred to proved to be the sought-tor solutior 
most exactly 10 ft. wide, of the problem at hand, 
and had at its downstream and hereatte1 vill 
end a sharp-erested well be closely Consict ( \ 
whose erest was about 5.35 United States pa is 
tt. above the bottom of been applies or, ¢ r 
the channel. The new ¢ the weir « tior 


rm ot weir was so de- 
signed that it eould be 
built over and around the 
old weir, and again re- 
moved without injury or 
displacement of what was 

ind on the premises, 
and with its crest at nearly 


t same elevation above 
the bottom of the eonerete 
flume. 


THe New WEIR 


the new weir, Vig. 2, 

deseribed in the En yineer 

ing News 1898 articl 

above referred to. Mor 
{ 


; ] 
particularly was it for 


cast in the Trans.Am.Soe 





C.Ie. diseussior {f 1918 
that has been named. So 
re was a @ase ot an 1 
é ) or vision, if one 
pieases, 1! practi \ 
draulies that ad to wait 
<0 vears in the brain ol 
the engineer for lack of 


puble or private facilities 
to test it. An attempt to 
experiment as has now 





erein deseribed 
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ducting water to the Ok 
gage pail tor measuring 
water elevations upstream 
Irom the well was made 

ish with the fl é é 
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rom ( W ! = I 
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if ingies tT . 

irve of the } > 

is ir1es 4 ‘ 
tity passing the weir, > 
an inelination is impra 
tieable. There are ot 


two other natural direc- 








been done was made some 


tions for sue} piezometer 


10 years ag was frus- : dun . s—either vertical, or 
Jj sg izo, but as Tru: Fic. 3 THE SHort WetrR IN ACTION ioles either verti al, ) 
trated ly the writer being Leakage on each side could be measured either by the new formula: or at right angles to the uj 


informed by the manager by catching it in a pail and weighing the amount caught in an observed stream slope of the weir: 


P period of time: or by both these met 
of a richly endowed in- 


stitution that its funds were only available for researcli in sciences 
that had no practical applications. The wonder is that any prog 
ress at all is made in this most useful of the arts. One endowment 
only exists as yet tor the development specifically of applied 
science or engineering—the Engineering Foundation, begun by 
Ambrose Swasey, of Cleveland, Ohio; and it was most gratifying 
to the writer to have been allowed to endeavor to illustrate some 
of the work of which such an endowment is capable. 

The fundamental idea followed in the design of the new weit 
was to have the water to be measured conducted over the weir in a 
gentle manner, and so to have it flow smoothly and regularly from 
the time it first encounters the weir construction until it leaves it 
Instead of allowing the body of water to impinge with more or less 
violence, according to the velocity with which it approaches the 
weir, against a perpendicular wall in its path (the upstream face 
of the ordinary weir) it is gently led to the crest by a 2:1 slope. 
Instead of striking or being torn over a sharp edge at the crest, 
the crest is made in the form of the are of a cirele; and instead of 
bothering about air under the nappe, the nappe is supported on 


ods simultaneously. am 
and if the latter, naturally 


at the line of tangency of that upstream slope and the are of th« 
weir crest. The vertical holes are ealled “ Orifiees No. 1” and 
those perpendicular to the 2:1 slope, “ Orificees No. 2”. The 
original intention of the writer had been to make the crest tube 
so that it could be revolved around its horizontal axis, and thus 
find the best position of the piezometer orifices, but a cumbet 
some and unduly expensive experiment like this was at one: 
ibandoned, and in view of the success already attained, may now 
he disregard | bv engineers, 

Both kinds of piezometrie orifices were tried, and the last-named 
proved much the superior for general use. 

To vary the velocity of approach a false bottom was put int 

e channel for some of the experiments. These will be desig- 
nated as having been made with “reduced depth” and others 
wit * full dept! “da 

The diagrammatie drawing, Fig. 1, will make clear the 
description of the weir test apparatus given in the foregoing 
paragraphs. 

To inerease the quantity per foot in length of weir, the avail- 
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’ | annaratne sts as vet in theory and should be 
ible capacity otf tl mp was in many of the experiments made his apparatus ex as J oan y= D 
t t if the length ot ell is shown exper! nented wit at the first fa rable opportunity, becaust 
~ ? 7 \ if} ) ) | i i it in 4 i , i . < ’ s i i . 
kice. 3 ther ser of the experiments used a weir about on drawing the water out ot the tlume at the close ol our expel! 
: : ments a broken and leaky joint was covered in the rubber pipe 
5° , . + . ] +) ‘ ‘ a \Y “ y ’ t + Ti 1 r4 te 
{\s these expe! s had a practically useful end and aim that carried the water pressure ‘ rtical tubs ‘ 
e establishing of a eommendable method of weir measure- hook-gage pail, so that the reading A 1 provea unrelabie, OF 
ents—end contractions were ruled out from the very beginning. it no record vaiue whatever 
re of no use, ordinarily, and only complicate the situation 
Even in the few eases of working with sharp-crested weirs, when NEED A Sco er | S 
e contractions are introduced so as to cause greater depths a 
’ rew of six mer neluding three obser *s, with a captal 
n the weir with a diminishing quantity ol water, or so as to A ew - men, in ( e thr ervel W “< P A 
’ " ; a veen working Wi the apparatus trom september uv 
ise a selected formula to apply, they could be avoided at the l een working V ippa , ] 
, : 3 Octobe 919. and it was wit reat rego? ; +t ¢ ") . 
a very little extra carpenter work. But with the st ; r 3, 1919, and 1 , = = . : 
i 4 4 rave rder t lisn e the weir b se so mute re ] 
formula about to be established and valid from zero up to the Ba a sweat , 
T ne 11Se¢ ered 
mum found by the experiments herein described, there is = — 
; But October 3 was Frida I st i f the week 1s 
oceasion whatever to change the length of the weir so as t , si ; we A : - . 
. P ’ Che laboratory closed it Oo Pp.! ‘ nad or Mond y the reculal 
ieccommodate the quantity of water about to pass it, and sid s é' 
» . ’ aC 0 | ‘mm commences ne ppronpriatior tor th or ras 
ontractions become either foolish or pseudo scientific Non — corm . : 
the following experiments includes then 5” ; .a iS Mign ju i 
¥ ” ” - Pipe —r 
m3 Ps * ce 4 
j it # 
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iy | Al tATUS TO CBSERVE THE WATER ELEVATION UPSTREAM 
FROM H WeIR, AUTOMATICALLY CORRECTED FOR “ VELOCITY 
OF APPROACH ” 
F 1 » DETAILS OF APPARATUS SHOWN IN FI i TO OBSERVE THE 
WATER ELEVATION UPSTREAM FROM THE WEIR 
AUTOMA ( ( iy FOR VELOCITY OF APPROAC 
In the photographie view of the new weir in action, Fig. 3, There was, first of all requiring further investigation, the 


a vertical brass pipe dipping into the water will be noticed in 
the background, which is also shown in detail in Figs. 4 and 5. 
as a means of observing the water elevation 
upstream trom any part of the weir, automatically corrected for 
velocity of approach, by taking in the water pressure through 
a pitot orifice pointing upstream and transmitting it to a hook- 
gage pail in the usual manner from out of the downstream side 
of the vertical tube. A pointer above water, parallel to the pitot 
tubular orifice, which should point upstream, imsures its correct 
position. Our experience leads us to advise that the vertical tube 
be not used as a reservoir, but only as a support for the pitot 
orifice. 


This was intended 


The tube is held in its guides by two e amp serews, and may 
readily be set so as to bring the pitot orifice in the locus of mean 
velocity as it may be judged or found. 
was set at 6/10 depth of water, and 1% 
from either side. 


In these experiments it 
the width of the channel 
A seale of feet and tenths on the tube, reading 
up from zero at the pitot orifice, and aided by another seale or 
gage painted on the side of the concrete flume, reading up from 
zero at the flume bottom, readily permitted this. The apparatus 
is mounted on two beams crossing the water channel and at a 
convenient height above it 


effect of the radius of the 


on a weir composed of 


weir crest. Bazin had experimented 
two 2:1 slopes meeting at a sharp angle 
and with a little pipe to indicate pressure “ under the nappe,’ 
let into the body of 


the weir slope 
This can not enlighten us very much, but is the nearest approe< 


upstream from the crest 
to our experiments known to the writer. 

Our weir crest had a radius of 0.198 ft., 
face was hard and smooth oil paint. 


and the outside sui 


No doubt the radius of the weir crest is a factor in the appli 
eation of the formula found for weirs of the construction shown 
in this article, but it remains for other sets of experimen 


reveal the limits and detailed effects of this radius 


s to 


THE EXPERIMENTS 
record of the 40 


them have been 


With these preliminary statements, the 
experiments made is given in Table 1. 


marked doubtful on account of 


Four of 
actual or supposedly defective 
observations and all those made September 9 and 30, also part 
of those on September 25, had to be rejected as worthless on 
account of the previously mentioned violent “surging” of the 
water discharged by the pump. 
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set ol gagings made October 3 


the 


vent 


A separalk was 
the 


Institute's 


to 
Institute’s sharp-edged weir with th 
to the fact that 
pump discharge pipe, only 12 ft. 
from the pump, it had been a question whether at that 
short rang: would meter accurately, and the experiments of 


compare 
indi¢ations 
30-in, 
meter is set In line 


url meter. Owing 


this 
ol the 


distant 


Feet 


in 


s of Water Elevations 
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Fic. G@ DtAGRAM SHOWING THE RESULTS OF THE 40 EXPERIMENTS 
Map! 
October 5 were made for the purpose of answering this question. 


The s 
know? 


observing head on the welr, available, was that 


iteley and Stearns hod. <A 


{ met metal plate was 
set in the side of the concrete flume, flush with it, and an orifice 
in this plate in the present instanee was situated 6.8 ft. ip 
stream trom the crest and 1.68 ft. below it in el vation, connected 


with a hook-gage pail in the usual manner. 


RECORD 
Pu irted about 12.50 p. m., discharging 30 cu.ft. per sec. at 1 p.m. 
\Jl quantities corrected for velocity of approach. 

WEIR METER 

Cu. Ft. per See, 

Oct. 6, TTD, 2.05 to 2.10 p. m.. both inclusive 308.13 38.50 
2.50 ae . ‘3 30.33 31.25 

a.00 “* 3.55 17.91 IS.SO 

140 “* 445 11.73 11.00 


Having in mind the imperfections of the whole test apparatus 
from the canals in the basement, through the pump, riser, 5-ft. 
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rABLE 1 EXPERIMENTS 


WITH THE HERSCHEL WEIR 
Ih 
) 
I Length Py ‘ 
919 ft. pe a 
se \ ( 
| M 
Sey 0 0 0.70 
00-4 ¢ 0 58 R 
bit 0 48 ( ’ 
™ ( } ) ; 
0 24 ( ( 
4) od og ’ 4 
| io 0 ¢ ‘ 
Sept > 0 1 } ) ) . 
(4) t) iu i 
0 07 0.79 . 
j fy) 0.50 0 
} OO om ) ( 
Sept ‘ { ‘ > OS r 
( 0 9 9 ) " 
i? ix 4 i » 
1 0) ‘ o 
100 oO 4 std { 
Sept S¢ ] (x S7 60 
2. 30-2. 34 60 } S4 
t) ' 1) ; ‘é ~ 
A} - ea 
1 0 0.7 { 3 0 7S 
Sept, 254 Oo ( ( ~ 0.4 
Sept 4a be 4 ( ty ) q { i) 
t} { i ‘) ' | ' 
$.10-4 ( 0 0 r 0 ‘ 
4.40-4 010 0 
Sept ™ { { 0 ; ( 
+ in { ; a4 { ) - 
} 4.31 0 18 ( ) ( ) 
4.45-4. 5) 0.18 0 | 0 
( 0 OS ' 
Oct ) G58 
x ) ‘ 
Long w ll dept «Sh . 
I \ d = ‘ 
= \ 
trough, 12-ft. vertical flume, wooden flap valve, o the 10 
conerete flume, and over the weir ilready ‘ 
quite possible that 38.13, 30.33, 17.91 and 11.73 ea. 1 per s 
were passing the weir on the average for 5 mi wl Ss 
1.25, 18.80 and 11.00 cu. ft. per s we heine dis d 
the pump on the average during the ume 5 min Lhe differer 
could very well represent rise or fall in the mean elevat 
the water in either the 5-{t. trough, the 12-ft. vertical] me, 
in the 10-ft. concrete flume, or in two or nu e 4 ( ( 
tainers simultaneously. 
The comparison wil was made, alone. do not rine 
superior exactness of gaging by either the weir or t nmi 
that must be determined by tank tests made e t 
separately. It only showed that neither was material] exa 
{nd we know from data that have been given. that next to ta 
tests the venturi meter is an exaet method for measuri ” water 
And with the result placed in evidence, that No. 2. orifi 
act according to the straight-line equation 


a 900d in English units 


Q) 1.675d in metrie units 
this paper might fitly close. 
Fie, 6 shows the results of Table 1] in grap!) i¢ lorm 
Continued on 
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The German Long-Range Gun 
An Account of the German Super-Gun Bombardment of Paris from the Forest of Gobain. 70 
Miles Distant. in the Spring of 1918, Together with Authentic Details Regarding 
the Design of the Gun. Carriage, Kmplacement and Projectile 


(} s on 
yi \ | 
S( y oO e\ i At Sen () 1) ‘ 
2 oO ‘ 
é ) l; I : t 
~ ~ DD ave 
» wu ( } : ‘ ~ I ‘ ( ) 
‘ B ‘ ~ ure | ce ’ p ‘ 
e W { i Paris 8) é 
Ss ane ppelins, a oug I u 
vere being bombarded m so of ‘ ‘ 
i Vas being operated a sucl i elg D a ly ss | 
‘ ‘ rie fh) ~ No su ‘ \ ( ( vler 
exp ied to oceur throug it tl ) o é ‘ realized, but with a eu S é d 
S i) 1 and by evening 21 expios vwder burning at a satis ! ‘ you! va ! 
rres places shown in Fic. ] \ftter the firs ‘ possib 1 pr ‘ rol ‘ 
XPIOSLONs, He \ SCV EC! ind elgnt o'clock In the morning, bus (rerman ines By the end Of the first day otheers ot the | en 
ness Paris practically ceased. Stores were closed and part ot is well as the American, armies were quite certai 
the Me ro svstem ceused to operate: ticket offices In some ot the ectilies were being fired [rom a newiv designed long-range i 
railway stations were closed, and great numbers ol people could ocated within the Germar ines, and operating at a probable 
ve seen walking the streets looking skyward trving to locate the ange of 110 km. (68.8 miles 
planes that were dropping the supposed bombs. During the next few davs som teresting theories were ad 
need in the various newspapers. In one ease it was maintained 
THE BOMBARDMENT OF Paris that the projectiles which arrived in Paris were being fired fron 
nother much larger projectile, which actually served as a gu 
Information of the extraordinary bombardment was telephones This larger projectile was said to have bee fired trom a eur 


na ft oral i \ . roaectieally } ] { a yee thi ] ‘ 
ind telegraphed over practically the whole of France within a within the German lines, and upon attaining a certain height a 
lew hours and was received evervwihere with amazement. Att: eharg ot powder within the lara r provectile was automatieally 


a tew hours of the first day a sufficient number of the fragments ¢nited, firing the smaller one to a mueh greater distane: rhe 


in a orv that the projectiles were being fired fr runs ne ed 
Office of Chief of Ordnance. Artillery Division. Washington. D. C \ it ft projec le vere being ures rom guns concealed 

Released for publication by the War De partment. Office of the Chief of in abandoned quarries or in heavily wood 
Ordnance nd contributed to MECHANICAI ENGINEERING } 


1 regions near Paris 


eceived considerable credence, and diligent search was made of 
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all such places to be certain that it was not true. <A third theory 
was that the projectiles were being fired from a pneumatic gun 
located within Paris. 

A plotting of all the bursts for the first day showed results that 
were very puzzling. If the guns were being operated at compara- 
tively short distances, the only way to account for the tremendous 
dispersion was on a basis of actual laying of the gun for different 
however, becaust 


objectives. This theory did not seem plausible, 


if the gun was actually laid on given objectives, these objectives 





were of relatively small importance. If, on the other hand, the 
projectiles were being fired from a gun at a great distance, it was 
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Fic. 1 MAp or THE City oF PARIS. SHOWING PoINTS oF BuRSTS 
ON First Day or LONG-RANGE BOMBARDMENT (MAR. 23, 1918) IN 
rHE ORDER OF THEIR ARRIVAI 
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Fic. 2 MAP or THE City OF PARIS. SHOWING POINTS OF BURSTS 
ON Last Day or THE LONG-RANGE BOMBARDMENT (AUG, 5, 1918) 
IN THE ORDER OF THEIR ARRIVAI 


seen at once that the dispersion was so great as to make it prac- 
tically impossible to hit with any certainty any objective much 
smaller than that Paris within the walls. It 
ticed that the dispersion in direction, that is, to the right or to the 
left of the line on which the projectiles were arriving, was com- 
paratively small, while the dispersion in range, that is, over or 
under the probable point at which the projectiles were supposed 
to arrive, was very great. Examination of the map, Fig. 1, shows 
that on this first day, when the gun was new, the average disper- 
sion in range was very small compared with the dispersion on 
later days when the gun became worn. 
Evidence received later indicates that 
day’s bombardment the first 


portion ol Was no- 


at the end of this first 


gun was about half worn out. 
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Eighteen projectiles had fallen within the walls of Paris, and 
had killed and thirty-six 
The destruction of property had been comparatively 


three outside; fifteen people been 
wounded. 
at the destruction was 
100- and 300-ke. 


Whenever the projectiles landed in the street 


small. By “ comparatively ” it is meant 
small in comparison with that wrought by the 
airplane bombs. 
or in an open plot of ground, the hole made was seldom more 
12 to 15 ft. in 


When the projectiles struck buildings it was not 


than from diameter, and from 4 to 6 ft. in depth. 


inusual to have 


them explode in the interior without showing any serious signs 


ot damage on the outside. 


On the 24th of March thirteen projectiles fell within the walls 


ot Paris and nine and 


On 


without, killing eleven wounding 
the 25th, 


This was the 


peop ‘ 


thirty-four four projectiles fell within the city 


and two without. end ot the first gur It was worn 


out, and no more firing was done until the 29th, when the second 
run 


began its work. 
Search ot War Office re 


the files of the French 
that full drawings and plans had been on hand for quite 


vealed the fact 
a long 


These 


and 


time for such a gun as the Germans were probably using. 


specifications had been submitted a number of years before 
and the tre 
gun. It 


spe eln- 


had been disearded beeause ot the CeXCESSIVE 
mendous difficulties 


expense 


involved in manutaet such a 
was considered likewise by those who had turned down the 


ring 
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Fic. 3 Map or THE Citry oF PARIS, SHOWING POINTS OF BURSTS 
OF THE 183 PROJECTILES THAT FELL WITHIN THE WALLS IN 44 
DAYS OF BOMBARDMENT 


cations that the value of such a gun was extremely questionable. 


It was realized that its dispersion would be excessive, and that 
with the powders with which the service was then familiar it 
difficult to 


ciently uniform to do effective work. 


would be exceedingly secure a muzzle velocity suffi- 


DETAILS OF THE BOMBARDMEN’ 


When the bombardment was over an examination of the periods 
over which it had extended indicated that it had been divided into 
The first extended from March 23 to Mav 
1; the second from May 27 to June 11, and the third from July 
15 to August 9. It seems certain that 
was a part of the plan of the large offensives being waged during 
that time. 


three distinct series. 
into series 


this division 


Table 1 on page 99 gives the bombardment by days 


during this entire period and shows the number of projectiles 
falling within and without the walls of Paris each day, and the 


number of people killed and wounded. During the first few days 
of the bombardment the first projectiles arrived between seven 
and eight o’clock in the morning and continued to fall at intervals 
of 15 min. through a portion of the day, 
bombardment would begin at 12.40 noon. 


On later days the 
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Much has been said with reference to the effect of this bombard the population left the capital aud so increased the alarm caused 
ment on the people of the city of Paris. The writer's first direct by our successes.” He is right, the bombardment d make a 
acquaintance with the bombardment was during the third an: great impression; it made every one more angry, ilarmed 
fifth days. With considerable surprise it was observed that a rv few. It is certain now that they coul afford to use theu 
ready the people were taking it quite philosophically ; fact, manutacturing taeilities for the mal f ch g is these 
could not be seen that they were paying muel ttenti to it a I me when they were s espera 
ail At intervals of about fiftes minute iff] ‘ 1OS1O runs to assist their armies 1 their big « 
would be heard in different parts of the city, seldo Lon range o7 per gu ré 
tive explosions in the same vicinity. Many peopl \lhes tor ; ort per 
an instant and attempt to deeide troy what caires thie f f ructi ( 
iad come, after whiel they would on then ( 
inconcerned It was, of course, st sufficient e 4 ot « Both tl ? 
considerable interest, and people were t 
It is quite probable | the regularity ! ( 
were arriving wt ol he nerves Ol some p ! ( 

irdment was responsible for the dey 
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Fic. 4 Derraits oF DesigN oF THE GERMAN Surer GUN (DIMENSIONS IN METERS 
were crowding the trains west and south trom Pars lt seems ce officers teel at it would not pro is to col 
more certain, however, that by the first of June the clos proxim tian two or three su vuns at the very mos and probably 
ity ol the Germans to the city of Paris, together with the a xiety at al 
caused by another drive impending, added to the effeet of th Within a very few days from the beg g¢ of the bombard 
heavy bombardments from airplanes on every cleat elit, had ment it was possible. through eareful examination of the directix 
tar more effect than the gun. The visible destruction ot property of the passage of the projectiles throug! arious buildings. 
Vas so slight as to give little evidence to anv one trave r about determine quite accurately the direction of their arrival an 
the city that the explosions they were hearing trom 1 to time probab place trom whe they were ¢o og This place was 
amounted to anything. The newspapers were very careful to in the Forest of Gobain. southwest of Laor Very soo ereafter 
avoid any discussion or even a lengthy reference to the bombard- the French Air Serviee was able to locate in this same forest 
ment trom day to day, and neithe gave ti locations t the places three positions trom any one ol whi h. or possib], tron all of 
where the projectiles had faller nor the number ot killed Oo! vhieh, the guns were being operated Only one of thes was 
wounded suffiicently close to the German and the Alhed lines to permit 
The Germans must certainly have known that the vu Was ot anv possibilitv ot operat y against it with the ( y @ = 
not a profitable investment for the destruction ot property, hence then in service Che gun selected was a 34-em., 45-ealiber French 
they must have continued the bombardment purely for its destrue run on a railway mount. This mount was run up to a point ver 
tive effect on the morale of the Parisians and its beneticial effect close to the lines and behind a hill of such size as to effective 
on the morale of the Germans. This is likely the purpose whiel coneeal it from German line observers. It was well ecamoullaged 
prompted the construction of the guns, In his book, My by nets against the an observer and against German soun: ang 
Thoughts and Actions, General Ludendorff says: “ During the ng apparatus by placing two smaller guns at the right and left 
battle we had commenced bombarding Paris from near Laon with nd several hundred vards behind it. These smaller guns were 
a gun having a range of 75 miles. This gun was a marvelous red at intervals of one and two seconds before the larger gun, 


product of technical skill and science; a masterpiece of the fir and evidently had the effect of so disturbing the German sound- 


ol Krupp and its director, Rausenberger The bombardment anging apparatus as to make it impossible to locate the heavy 
made a great impression on Paris, and on all Franee. Part of man After a half-day’s firing from the 34-em. gun, air photo- 
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graphs indicated that the emplacement had been destroyed. 


he 


airmen undertook to demolish the other two emplacements, and 


their photographs indicated that they had inflieted considerable 


damage. Apparently they did not secure any direct hits, for the 


run o1 


guns continued to fire without any long intervals between 


shots 


After the 


from examination 


advance of the Allies it was impossible to determine 
of the emplacement which had been nearest th 
\llied lines whether a gun had aetually been on this position or 
ad \ 


" 
Tor some time i! Thy 


(German artillery ofheer who worked with the Americans 


forward area after the armistice, and who 

















I » CRA COUNTERWEIGHTS AND ELEVATION ARC OF GERMAN 
SUPER GUN 

spoke \ Su certain knowledge of the long-range gun as to 
dicate that he knew the details of design and had seen it, 

“ t] sition that had been destroyed by the Alles had 

had ar Cul nl 

Mention has alre: been made ot the destruetion ot property 
range projectiles. Exeept in a few places where 
sso exposed as to attract attention, no matter how 


be, there was little evidence that the bombardment 


‘ () Mareh 29. the day on which the seeond gur 
PY oO fire ne ed only four projeetiles, the one projectil 
| the city of Paris siruck and knocked out the 
f oO ( he arches in the roof of the chureh of St 
(if ais near the Hotel de Ville. The falling o the keystone 
caused a large part of the arch and the roof to collapse, and most 
ortunate ehurch was quite full of people at the time 
ixaumination of Table 1 will show that this dav holds the record 
Y cas On one other occasion a projectile burst in the 
bbv ot : otel, killing a number of people but doing compara 
vel tt n the way of material damage. Ordinarily an ex 
plosio} would nake only a comparatively small hole in the 
groune 
Kven during the active period ot the three series noted above 
there were many days on which the gun did not fire. It is quit 
certain that between the 25th and 29th of March the first gun 
was being removed and a new one placed on the carriage. By 


the end of the 25th of March 49 projectiles had arrived, and the 
vrobable lite of thi It is likely 
llth of 


euns is not more than 50 rounds. 


that the guns were changed again between the 7th and 
April and between the 21st and 24th of April. 
After the armistice it was learned that 


structed a total of seven guns. 


the Germans had econ 
These guns were first constructed 
to a diameter of 21 em., and after being worn out as 21-em. guns 
rebored to 24 em. All of the projectiles of the first two 
serics were 2] em. in diameter, but during the last days of the 
third series the projectiles were 24 em. in diameter, indicating that 
the entire seven guns had been worn out, and that probably the 
gun that had commeneed firing on Paris on March 23 as a 21-em. 
gun had been rebored and fired again as a 24-em. gun. It was 
learned also that the Germans were reboring the remainder of the 
seven guns and were constructing additional guns at Essen. Repre- 


were 


JOURNAI 
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sentatives of the Ordnance Department found in the Skoda Works 
at Pilsen three more guns, which the engineer at these works said 
were under construction as long-range guns at the time of the 
armistice. In July, 1918, the Intelligence Service transmitted 
information to the effect that one gun had been destroyed by a 
premature explosion. No contirmation of this report has ever been 
found, and it cannot be considered a certainty. 

The third series began on July 15 with ten projectiles, followed 
hy tour projectiles on the 16th. The bombardment then ceased 
tor three weeks, beginning again on August 5 and continuing daily 
until the 9th. 


On this day twelve projectiles arrived, only two of 
which 


fell within the walls of Paris. 
was finished. A comparison of the distribution of the bursts on 


The tamous bombardment 


this last day (Fig. 2) with the locations on the first day (Fig. 1 


is very interesting. On the first day a considerable number ot 


the northeast ot 


the projectiles fell within a very small area in 


Paris. On this last day it will be observed that they are scattered 
over the western section ol Paris, and no two are very close to 
gether The last projectiles of the entire bombardment fell be 
tween one and two o’elock on August 9). Already the Allies in 
their successful drive north of the Marne and between Soissons 
nd Rheims were driving the Germans back so rapidly and had 
made such progress as to put the long-range guns in serious 
anger 

Fig. 3 shows the location of all of the bursts within the walls 
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ot the city, a total of 185: 120 more fell outside of the eitv, mal 


ing a total of 303 fired from seven 21l-em. guns, and probably one 


gun rebored to 24cm. The bombardment continuing actively over 
Even before the last day of the bombardment 
American forees operating north of the Marne had eaptured an 
emplacement 9 km. (5 


forty-four days. 


miles) north of Chateau-Thierry. This 
emplacement will be described in. detail later. It 


53.4 miles) 


was 86 km. 


from Paris, and it is understood that it was a new 
emplacement from which the Germans had hoped to operate the 


super guns more effectively, 


DESIGN OF THE GUN, CARRIAGE AND EMPLACEMENT 


It has been mentioned before that the Germans used seven guns 
of a ealiber of 21 em. or 8.15 in., that they had rebored at least 
one of them to 24 em. or 9.3 in., and that at the time of the 
armistice three more guns were under construction at the Skoda 
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‘ ) ; 1) ’ ry th | { i} {4 
Ordnance Works at Pilsen in Austria. l neg ie rT od oOo 
active warfare many reports were received with referee: } \ ' 
design of the gun, but never any information with reterence to th a : 174 
, site, : : " SS-cem. ) tb-caliber (14 m. O { 
carriage he various reports ot the gun agreed quite closely 
ae 4 ihe ¢o re ‘ 
the essential detaals ; 
} r e? | ' " t 
In Mav 1919 a commission of ordnance olheers wa ent to Une ) 
. he j3-« ! ! ) 
Skoda Works in Austria tor the purpose ol nvestivating thei 
. ae dia e! ) ( ( 
methods of constructing large and small ordnance While ther 
. . . yrorected Db © ¢ 
ey secured additional data trom the emet engineer ot t nlan 
ecting portior , 0 el l 
h reterence to the design of the ¢ , and saw the tft ee owul . 
_ . ard hoop ot ole | 
e] ad been 1n process of construction on November _ 1918 
1} engineer stated that when the first German gun began to fire 
( Par t was as much a surprise to the Austria \ vas to 
he Ally Shortly thereatter he we o Franes » examine the 
" i observed it 1 ‘ ‘ | \ not int i Vy ! ! . - - i 
 gechdabeanepsnbwnncsepenaene earn 
weLor ‘ rms ‘ tiie ree ns were Sel }? 
( el ! to me-ranve | dent the (;er i ul Tp 
Corl ae! ithe bombarame! isu ‘ or sulhele i ») warral Jb ij 
thre ea Oo ' ' ining tae ities tor the CO p ; " or Pa . — 


F mamameaminn Gali ter Gk weeetalios a ol 
greater number of guns than they wer able to rie t the Bp) , y; } 


Krupp Works at Esser yA boty 


The details otf the desigi of the ea riage tor the ril were no i | i q j | | : | 
lel | ‘ uJ we —_- —_ r , —- 
earned until April 1919, although it had been qu eertain sine - 7 


August 1918 that the emplacement found southwest ot Fere-e1 : bes <> 





intended for the carriage o I " 


‘ 


Until Julv 1. 1919. no direct information had been reeeived fro 
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ct) r) 14 { 
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orivina & 
difiea 
Is S Sipe | \ ION OF |] \ieCHANISM - 
beri i ( 
mies i | l ( W ( ! ( re nto 1! or 0 ‘ 
tor? i ! on ‘ il I ~ l r rT nis ( 
tice; the guns themselves were examined at the Skoda Works at sc uss 
Pilser Just why the Germar refused to talk about t run } L tae il | deseribed approximat 
wr In Deeember 1918 and Januarv and February 1919 han either the British or Frene] 
a Germal ngineer who was working th the Amer n forces ure fled thro t their leneth. lwo 
in the region northeast of Verdun elping 1 r-dela ! extra 101 
f St j ~ a4 ! other teehnu 1 y ittelr ~ a it wis Pe IDI a lié 
wd nted \ aesign ot the cr na 1d pera ‘ is if ? ‘ it rm } rhe ! i 
tion. Ver ( r1ousiy | ve er, ne re — ) l ul ? rmat nrobatl ? OY } i e 4 ) ' 
with reterence to the details of the des and | pos much a he { elocity sucl i 
in his assertions that the Allies would never see anv of the guns, ; more probable that its purpose was ti 
and certainly not any of the carriages. This was difficult to un yvrojectile more pertectly with the axis « 
derstand in view of his perfect willingness to talk about the de reduee to a minimum the angular locity of the ro ie 
tails of design of any other piece of ordnance that he was at any eft the muzzle When it understood tha } pr 
time asked about, and it was more curious in view of the faet to mount to a height of about 24 miles and travel a ra) i 
that there is really nothing wonderful about the design of the distance of 76 miles, it can easily bi appreciated that any ter 
long-range gun, its carriage or its emplacement. that the projectile might have to throw its axis out of 
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ARRIAGE GUN SHOWN IS THE 3SS-cM. 45- 
LONG-RANGE GUNS WERE MADE) 
s theoretical path would have disastrous results Phroug 
lp! icticabil ty ol making projectiles ht pertectly y 
ev have a tendency to hammer the walls as they travel dow: 


the bore. 


This hammering action of the projectile is the result 


of the operation of two forces, the one tending to increase its 
inear velocity and the other to inerease its rotational velocity 
The latter force is acting only while it is traveling through 
ritled seetior lt is invariably true that just as the projectile is 
aving the ordinary gun it is on one of its up, down or crosswis 


ammer strokes, and that the axis has a tendency to vaw or de\ 


ite from its theoretical path at a certain angular velocity. Card 
board screens placed in front of guns in proot firing invariab| 
and not infrequently decidedly so, 
distances than 100 ft. This 


deney to vaw has a detrimental effect on the accuracy of even 


show elongated holes. very 


en at no greatet from the muzzle. 


our comparatively short-range guns, but no effective means hav 


et been devised to neutralize it. With the extreme-range gun it 
s so mucli more serious that it seems quite likely that the Ger 
mans adopted this method of neutralizing it, thereby redueing th 
both in range and in direction. 


the German first 


dispersio} It is not improbabl 
construeted without h 


, and that its shooting was found to be so erratie as 


that run the smoot 


was 
wore section 
require the addition of this feature. 


ol trom 


1500 I 


at an elevation 


This gun was operated at a muzzle velocity 


1760 ft.) to 1600 m. (5090 ft.) per see. and 


55 deg. This 55 deg. is worthy of comment, inasmuch as it lias 
ordinarily been supposed that nothing could be gained in rang 
by elevating a gun above 45 deg. It is known, of course, that 

a projectile is fired in a vacuum its maximum range is attained 
when it starts at an elevation of 45 deg. When fired in the ai 


- 


however, the initial angle which permits it to attain its maximun 
range depends both on the caliber and weight of the projectile 
at it leaves the gun. With reasonably 
large and well-designed projectiles, it may be said that for each 


muzzle velocity (a) there is a density of air (b) into which the 


and the velocity whieh 


projectile should enter at an approximate elevation of 45 deg. 
the 
It is very doubtful 
whether any additional range can be seeured with any projectile 
an elevation above 55 deg. 

Attention was ealled in the diseussion of the first dav’s bom- 
bardment to the tremendous dispersion in range. Some of the 


For this projectile and the muzzle velocity of 1500 m. per see. 
initial elevation of the projectile is 55 deg. 


at any muzzle velocity at 


within 
northeast 


projectiles fell just the 
wall at the of 
Paris, and some within the walls 


This 


ea 


side 


the southwest side. 


at is 

5 accounted for by the faet just 

mentioned that the muzzle veloci 

. ty of the projectile varied as 
much as 100 m. per see. It was 


mpossible with the powder that 


he Germans were using to secure 


a muzzle velocity with a varia 
on ot less than 100 m. per see 
THE GuN Ca \GI 
f radtle The eradle, Fig. 5, is 
cevlinder of simple design hav- 


long intervals and of 


The 


¢ ribs at 


i depth of onlv about 3 em. 





walls of the evlinder have a 

minimum thickness of 10 em 
in dl a maximum thickness of 13 

el 0 er the rips The diameter 

mt the main runnio? = 46 en 

‘ he lenge Io. CN \ ¢o 

ipsib eounterweig i 

ele ‘ he top radle 

ring. the two sections this 

ALIBER N FROM WHICH THI ounterweight are raise and 
locked togethe r i he purpose 

of raising the center o Itt 

o such an extent that the gun may be elevated and depressed more 
isily. This cradle is of a naval design, the tront section being so 
shaped as to close the opening in a turret. It is not improbable 
that the cradle as well as most of the 38-em. guns were removed 

from German ships or coast tortitications 

Recoil Mechanism lhe recoil mechanism is composed ot wo 


hvdrauhe reeoil « 


Villiders and one spring-pneumatic recuperator 
nder. all attached to bottom of the eradle, Figs. 6 and 7. 
% my D 4 
& Stee Dp It2 ¢ 77 . - <i 
oes tion hp ley Tor irun 
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" and Outside. Or 
at Rear of Each Choro 
I 11 GtrpeR DETAILS 
Rach of the reeoil evlinders is a separate cylinder carried in 
brackets cast or cradle, and each is provided with a buffer 
approximately 32 cm. long. The plugs through whieh the eylin- 


of the buffers. 
in.). 


ders are filled are on the ends 


The approximate 


leneth of reeoil is 1.5 n 50.5 This distance is, of course, 


approximate and was arrived at after careful exammation of the 
eradle. A report examined in the office of the Chief ot 


f ft Belgian Army at 


Artillery 
1.15 m. 
also approximate. 


Brussels gives the length of recoil 


the 


as 


Inquiry disclosed fact that this length of 1eeoil was 


Two rods a, @, serewed ti 


the recoil lug of the gun, Fig. 6, and 


extending to the rear. carry a heavy erosshead b to which the 
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a MECHANICAL 
pist Oot the re iperato! evlinder is attacnea, The recuperator 
eviinder is likewise separate cylinder carried in brackets cast 
on the cradle. At the rear on both sides it is planed to serve as 
a guide tor the recoil lug to prevent rotation of the gun. 

} iting Mechanism. The elevating mechanism otf this mount 
is extremely heavy and unique in design. The eradle was evi 


dently onginally provided with the screw type ot elevating mech 


unism, the screw being hinged to the eradle at the rear end. 
The specification that the gun be provided with an elevation of 
99 deg. necessarily led to the discarding of the serew mechanism 


Che straight racks shown on Fig. 8 slide in ways which are parall 


to the inclined lower face ot the forward end of the side girders. 
It was necessary to put them in this position to secure sutticient 
movement to attain to 55 deg. At the lower end they are cor 


a} 
eh 


nected with each other by a heavy shaft to which are attached 
the two connecting rods running up to the bottom of the erad 
Fie. 9 Provisio1 s made for two handles on ea side ot 














lHe Jor 
AM .Sw¢ 


RNAL 


ENGINEERING M.] 


heavy structural-steel 


the tront and rear by transoms. They 


are further reinforced in the front by the heavy east-steel housing 


r the elevating rear. The trunnion seats are of cast steel and 


are simply bolted to the top chord with single Key plates at their 


rear. This single key plate has the positive backing of one top 
cover plate. The face of the horizontal seetion of the lower chord 
of the side girders is planed and is provided with key plates at 
each end, Fig. 11. Hight 2-in. holes are provided in each lower 
chord at the front end and six at the rear tor bolting the mount 


¢ 


to the emplacement. 


THE ANCHORAGI 


W hen the Gernia from the salient betwee 
Soissons and Rheims it 


l4 a 


rT) a) ( 


Army had retired 
August 1918, the 
the Bois du Chatelet, 


emplacement shown in 
9 km 


In 


15 was found in directly 


This 


Figs. 


nd 


ateau iTy. was 


This emplae ment 


process ot 
I 


























I lf j N ¢ ] AC 
( rig. Y 1 tw ) smussi 
pro perl g mec] : o be op e ow 0 
high speed The ratio ot the low speed gear is 4) turns of { 
handle tor each dee ot movement ot the gun. It was no pos- 
s ble to determibe the ratio ot the high-speed vear, Since the two 
men making the examination could not operate it. It seems prob 


able, however, that eight men could operate the mechanism at hig! 


speed without undue d 


Mech 


itficulty. 


Traversing ani See later paragraphs dealing with the 


anchorage, 


oc 10 


Railway Car Body. 


11, 12 and 13 is made 


The railway car body shown in Fi 
up of two single-web side girders connected 











mT 5 N IN Fics. 14 aANpb 15 
> 10n, and had no oT completely ered (y 
ptead to destroy it, Dut succeeded o1 iV 1 pp rr joe ew 
plates. At the time the emplacement was captured, no deserip 
ot any kind was available of the carriage for which it was in 
nded. The writer’s failure to find any emplacemer B 
trom which the mount examined there could be operate: te 
irther examination of the emplacement in Frank ind was 


found that they fitted per 
The emplacement is 1 
a 
in Figs. 16 and 17, is about 28 ft. 6 in. in diameter and is s1 


112 8-in. steel balls. The base of this seet hout 35 


feetly. 
the 


wn 


nd 
which is she 


n two main sections, one a basi 


other rotating section. The rotating section, 


pported 


on 18 


a 


in 


























FEBRUARY 


1920 NEE 


















































diametes and 6 tt. in depth | Fie. 14 there can be seer neht mo ron ! l ‘ eithes | 
angel to the direction o the ft wk ot the rotati ’ ‘ nm tTwe Liat the nt ‘ ‘ ‘ 
virders, on e ends of which are key plates or pa | ‘ proce ot } on, were covered 
w lie is labeled j \ oles in it. and the plate ) ‘ ‘ l ruc All ot } ruc \* ‘ 
end o irder ( tructed er ely ot ictural ( a | 
The mour run or o th emplaceme the ro ray ront true col ! ixles enc} ad ey} ! 
Lion In the positior vn in Ff 14 It | then raised b ‘ eacn. The journal ure ipprox t ¢ 
oul acl Which cal bye seen at the lett ol Iie } ( ell lenet} I} ( i! > ¢ ‘ ! {) 
shown in eir exact positions in Fi: 6 W het ( rucks thre pro ; 
raised the trucks are removed and the rotating s¢ ) he rear trucl d eels 0 
placement turned through 90 dee On lowern the 1 oO and the inner whes ! enel 
thy emplaes ment, thre ke 1p! ites o1 thie bottor chore ( t hand ony The ixis nre equ j ) 
riage are ted to the corre ponding key plates on the « axles of the front trucks ha no « ‘ 
ment. The emplacement is shown in process ot install kig. 10 a portion of a circular rail « ‘ ( 
he gantry crane still in plaee, Fig. 19 front truck on which the pad i 
The carriage on which the gun is so mounted as to be canab each side bear. 
ot movement in a vertical plane only is traversed by ro 
top section of the emplacement A complete e:reular tr rsu 
: . . \MMUN ‘ - 
rack n ade up o nl ‘ tal stee] pins 1s bye If to he ( ’ 
hbase pa Ss! A pinion carru ona I i The provisions made or pp ry amu j ) re 
ot the rot ! ‘ Ww whic! eorresponds to the rear « the en | 4 ”? ' mm | © ‘ wer = 
: — 
or d = 
rs i 
a. st z 2 
= i J! eTrrerr 
+. 1 4 
- ry s, G 4a * . 
= f A MM, 
" F / V/ ——S R : 
/ 7, 2 i« 
| "| f 4 j / re 
i" / Ji, , r 
\\ ii # 7 / 4 r 
= =\\3 t . | I ee ak ee | ee 
rA\\ \ L—~— . 
an X\\ / 7 thy) ie rae) mr: or sine nammed 
We = an me 9 ) 
4 : 
\ ’ 
= ' 
’ 
' 
' 
’ 
; 7} 
. SI | 
a} 
\ 
It ee | VATK or | PLACEMENT SHOWN IN Fics. 14 N 15 
ridge enga witl rack, and the mechanis ‘ ( t IS b-« ) , 
man handles on a horizontal sha carrving a worm ¢ , I 5 ere 1 ‘ é ‘ » ft ear \ 
1 wo! W el «¢ the top of the vertical shaft ; a i”. 21 was used for e om s 
the right of the toy ew, | 16 his shaft ma tun conditions rhis was 1 req 
driven by means otf the four handles mounted on the two eases (| ng-rane vas operates | | 
I he « er o the rotating section and connie ‘ l wil the worm removable plat ean be seen betwee \t 
wheel and shaft through two shafts carrying two universal nts this removable plate is a light bridg ~ 
each. Apparently the mount was generally traversed by uns een a ball on the end of the eable used ry ( S 
of these latter handles, if one may judge of the seheme of oy. hrough the hol he floor. This cable ru ( f 
tion shown in the illustration on page 89. pullevs to a small drun the box on t} op oO de 
Camouflag In the case of the emplacement found in the Bois girder. The ammunition was s ipplied fri t r ise over 
du Chatelet, sockets were placed in the center of the ay proach the narrow-gage track shown in Fic. 2? e «lrcular p ( 
track at intervals of about 30 ft., into which trees with trunk up the track being under the opening in t center of the floor the 
to about 6 in. in diameter could be placed for the purpose of con mount. The gear in the box on the side girder is of the doubl 


1 


In the 
that 


cealing these tracks. illustration of the gun in action, pag 


89. it will be observed netting has been stretched over operating in the 





speed variety, the high speed being 


hoisting of powder. 


provided probably for rapid 
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Fic. 19 EMPLACEMENT IN DP RocESS OF INSTALLATION 


AMMUNITION bands Which served as gas checks, and in tront of ea f these 
copper bands the projectile was enlarged and rifled tor a length 
The projectile used with this gun is shown in Fig. 24. Its of 70 mm. or 2.7 in. The shear from the extreme aceeleratio 
weight is 120 kg., or 264 lb. The length of the main portion of necessary to produce tl equired muzzle velocity was suc} it 
the projectile is 490 mm., or approximately 19 in. To this was the ordinary copper bands could not be made to serve as rotating 
attached a talse ogive or eap, the exact length of which is not bands. The shearing strength of the copper is not sufficient to 
known; it was probably as long, it not slightly longer, than the — stand the strain that would have been put on the bands with s 
main portion ot the projectile, The radius of the curve of this great an acceleration, The frietion between the lands of the hy 
ogive was about 7 calibers or 58 in. The design of the interior and the pro ectile was so great as to wear the gun appreciably 
as well as the exterior of this projectile is unique in many respects. on each round fired. This was evident from examination of 
[t will be noted that the charge was separated into two parts by copper bands of successive projectiles. As a result of the neces 
a diaphragm which has a number of holes in it. Two fuses are -itv for providing rifled projectiles, it was necessary placing 


used, the one in the diaphragm 
and the other in the base. All 
of these projectiles were most 








carefully machined to elaborate 
specifications in order that the 
weight and dimensions might 
be practically exact and the cen- 
ter of gravity pe rfeetly located ; 
even after they were thus ma- 
chined they were sorted out into 
lots according to their char- 
acteristics by weight, dimensions 
and location otf the center of 





gravity, and the various lots 
of projectiles marked with cen- 
ter-punch marks. The necessary 





corrections in elevation and de- 
flection were caleulated for the 
projectiles of these various lots. 
The projectiles which fell in 
Paris were successively marked 
with three center-punch marks 





in a triangle or four center- . 
punch marks in a square, ete. 
projectiles of the same marking 
arrived consecutively. 











The outside of the projectile = = 


was provided with two copper Fic. 20 Truck Desicx 
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the projectile in the bore of the gun to fit the forward rifled see- 
tion of the projectile into the beginning of the rifling of the gun, 
Fig. 4. 


The exact details of the design of the portion of the tube 


between the beginning of the rifling and the powder chamber are 
not k own. It -ceems quite probable, however, that there is a 
smooth section of about 12 in. into which the portion of the pro 
ectile back of the first copper band fits, bringing the base of é 
projectile to the end of the powder chamber The fact } 
torw ird rifled seevtion of the projectile was already fhttes 
rrooves of the gun made it certain that the rifled section 
ABLI YMBARDMENT OF PA 
\ 
\ O 
WW he W 
4 ~ 
4 
\ 
< . a . R 
~ ’ 
rear would likewise fit as the projectile began to move up the e 
It has been noted before that this projectile depurte 
muzzle velocity of from 1500 to 1600 m. ner see. Th OCI 
remaining on its arrival in Paris was approximately 700 pet 


and the time of flight about three minutes 


sec, 
The analyses made of the various parts of the shell are as givet 
in Table 2. 
Not a single one of the 303 projectiles that fell in or about 
Paris 


sible for this excellent 


failed to detonate. Evidently the two fuses were respon 
record. 
charges into two parts by a diaphragm is not new. The diaphragm 


had been used before in heavy French projectiles as a guarante: 
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The practice of separating the 


99 


against the effects of inertia which might either provoke a prema 


ture explosion in consequence of the frict molecules of 


the charge against each other or might bri ¢ the charge beyona 
e critical ¢ S itter hiel t rovadly would not 
, ‘ At « , ' ‘ iIncesr ra) é effect that 
aaphragm - i ” ctonares 
{ Sor eve 
+ 
) 

















! ! ear of French and Engl 
ords as bt ir} ) vht the taet that the mifled project le 1s 
juite oO ds he copper band considerably. In 
1892 S \ Nob 100-caliber 6-in, gun which gave 
i! Zie Velo 7 é Sen he sar ! e French 
rO wr? , : ‘ i} 1) iber gu ror whiel he 
' ylmos ‘ eity It is not known what 
rane vas s ‘ : ihe torms ot most standart 

pro ectiles atl ere not such, nowever, as te make 
possible ! ge from the e-note 

















bi 22 Breecut’ MecHANISM, RECUPERATOR GAGE AND T! 
Lov K 
In taking up the design of such guns again the Fren , 
English services found that with guns of practieable ler eth and 
muzzle velocities attainable with guns of such length, and with 
available powders, t! projectile that would permit the creates 
range to be realized would be approximately 8 in. in diameter and 


weigh from 225 to 250 lb. An appreciable chang: up or down i 
the diameter or the weight of the projectile would result in a loss 


The g 


ing 240 lb. and a 


of range. un designed by one of our allies uses a projectile 


welg no vder charge oT 350 lb Cdn ot the 
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TABLE 2 ANALYSES OF VARIOUS PARTS OF THE SHELI 
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Fic. 25 PLAN or AMMUNITION Supply SYSTEM 
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‘iq. 24 DETAILS OF DESIGN OF PROJECTILE 














pieces of powder examined was about 215 ft. in length and 
roughly elliptical in cross-section, the axes being about 1 in. and 


1 | 


/2 in., respectively. It is interesting to note in this ease that the 
powder charge has a weight about 50 per cent greater than that of 
the projectile. If the weight of the charge were increased, caleula- 
tions indicate that most of the energy of the gas would be ab- 
sorbed in the work of accelerating the charge rather than in ac- 
eelerating the projectile, and no greater muzzle velocity would be 
obtained. 

One of the vital requirements made of the powder is that it 
burn at a rate sufficiently slow to avoid excessive pressures and 
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FI ye LOADING Grar 

to give a nilorm pressure throug! re rtie per 
oft the travel of the pr ectile in the b © 4 Lire l ( ac! 
made by one of our allies for their long-range g at strips 
resembling cardboard. These strips are three-ply, arious 
sections burning at different rates. The large sticks powder 
mentioned above tor the ru ot the other ot our a : special, 
and is expected to live up to the characteristics ’ 


\ somewhat recer port by eb M 
Lol thre Sstatemel that the metal mining ind t} t 2 t! 
Ss now passi through one ot the mos ritica 
ry, ahd is ( l \ ? ~ rit 
idjustment ol Whicl 1) ads . -" 
lfare and prospe 
The chief factors rain ured ‘ 
cost of production a e cost | abor and supy It is « 
( ead b ou le ‘il Oper el 
at ar mace! red ) il COs wor 1} es, wit 
nossibly the ext twe yy three ears. canne ea rate , 
it is not thougl likel that pre-war prices. will e wall re 
This bere true, tiv ne operatol mus look ome other aires 
tion to etfect economics that will lower production eosts It tl 
cannot be accomplished it will mean. in ma nstances. 1 
mines and metallurgical works will have to be sed and abar 
doned, which will t a to disorga ize the entire ndustrv. How 
to lower prod elo! 0 and sti mamta hie present 


standard of wage is the problem that is engaging the serious atten 


tion of mine operators and managers over the entire country. 
As a solution to this problem it is thought that tl ist pron 
ing field of investigation lies in the direction of systematizing and 
standardizing mining practice SO as to effect econ ies In the use 
of both labor and materials. Already some.of 1 mining 
companies in the West have co ducted extensive periments and 
research in this direction, and the results obtained have furnished 


conclusive proof of the value of standardization of mining prac 
Phelps Dodge 


Corporation has made in the past year an exhaustive study of the 


tice and mining equipment Kor example, the 
various underground operations in their mines at Bisbee, Ariz.. 
for the purpose of standardizing the mining practice. The results 
achieved have been most encouraging, and show that costs ean b 
lowered even in the face of advancing prices in labor and material 




















The Testing of Farm Tractors 


Br CHARLES H. 


The future will unquestionably see a great development of the farm 
will of be 


To assist there 


tractor, and the testing of these machines necessity an 


important factor in that det elopment. in this work 


has been installed in the Experiment Station at Purdue University 
a tractor-testing plant, the features of which are described in the 


Briefly, the plant consists of three el 


present paper. ements, a tread- 
mill, or moving platform, a traction dynamometer, and an absorption 
dynamometer, and is capable of testing tractors weighing as high as 


12,000 lb. on the driving wheels and giving a drawhar pull of 5000 Th 


at a speed of not over 5 m.ph. A detailed description of the plant 
follows 
Ht ma claim the attention of nvesligator 
irm tra t Its development has naturally fe 
e automobile and the motor tr nd 
urine ited as he is, finds the uss lua 
mo ‘ ne ity But, ! vy invente 
TTY , ' ’ mper ect in M ! ivs 4a 
‘ . | : | toate : 
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experiment station, Is capable of testing tractors weighing as hig! 
as 12,000 lb. on the driving wheels and ¢ ¢ a drawbar pull « 
about 5000 Ib. at a speed not to exceed 5 m. per hr.; these ractors 
being either single- or double-wheel, front or rear drive, or of the 
caterpillar type, with maximum tread for the double-wheel actor 
of 84 in. and a eaterpillar leneth « 4 in., the face of the driver 
not being greater than 26 in 
Desc! , 

Phe } il readu pe i iy ILC! I eadas 
cL Zo } VV dt} carried ai i struc iral ef ra e § ci igned 
that w ittie ditheutty can b ingeda l IY date the 
ariou I tra 

1 he at rk oO . ) ‘ p ol 

om s.1) ‘ ' nine , Se re neg ’ " 

ne ad oO! ovable support in the cen 
On t I t W r ft? he 






























































and bad s, but untortunately they do not always locate thi 
source of poor performance. A laboratory test, on the other 
hand, if it fairly imitates what we may call standard working cor 

ditions, will enable us to compare one machine with another and 
thus secure information not given by the field test. 


carry on such laboratory tests, apparatus especially di 
Pur 
due University, and it is believed that a dé scription of the installa 
tion will be of 1) 
treadmill or moving platform, a sort of inverted “ eaterpillar” 
Supported sup 
a traction 
dynamometer to receive and measure the pull of the tractor; (3 


signed for the testing of 


farm tractors has been installed at 


general interest. The plant itself eonsists of a 


d in its tu 


(2) 


on driving wheels and idle rollers, an rm 


porting the driving wheels or lags of the tractor: 
an absorption dynamometer to control and measure the energy 
transmitted through the treadmill and its supporting wheels. 

lhe plant, which is a permanent equipment for the engineering 


Dean, Purdue University, Lafayette, Ind Mem.Am.Soc.M.E 
Pres nted at the Mid-West Sections Meeting Indianapolis, Ind., October 
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yr the S-1 | ypeams s la 4 S « Lhe 
treads of the tractors, or one can be placed i e center i 
commodate the single-wheel type e top of ea re iT ilar 
frame is made up of four 3-in. I-beams for cross-members, which 
support the caterpillar tracks hese 3-in. beams can be removed 


and replaced by a weighing mechanism, so that the 


welent or the 


tractor on the driving wheels can be obtained while in operatior 
At the rear end of each rectangular frame is a sliding ser 

eireular track which transfers the caterpillar tread from the top 

to the bottom track, these tracks being forced endways by means 


compression springs which maintain the desired tension on the 
caterpillar tread. 

Under the rectangular frame is a s parate track bolted to the 
for t 
pillar tread on the return. 
complete plant. 

The caterpillar tread consists of 
26 link 


bearings. 


foundatior he purpose of 9” the weight of the eater 


Fig. 1 sl 


carry 


OWS a side ele vation o Lhe 


ninety-four 7-in. east-steel 


links in. wide, each being earried four 5-1n. wheels 


on 


equipped with bronze These wheels provide support 
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for the links at all tames except as they come around 48-in. position. Tangent to the 5-in. drum, a flexible steel plate 0.025 


pulleys at the front end, when the under sides of the links, which 


are curved to fit, transmit the pull to the 48-in. pulleys. To the 
upper sides of the links are bolted hard-maple blocks 26 in. long, 
6 in. wide and 4! in. thick, leavi l in. between the blocks. 
Lugs can be provided on the tractor driver wheels to mesh in the 
gaps and thus prevent slippage between caterpillar and whieel 
Fig. 2 is a general view of the plant 

lhe 48-in. pulleys which take the pu rom the caterpillar 

ad have glued and eted to their taces strips of « evor b 
ing 26 in. wide and !»2 in. thick to reduce shppage betwee ( 
links and the pulleys. These pulleys are mounted on a 5-in. shaft 
which is earried on three pedestals eq upped With roller bearings 


Two of the pedestals can be moved along the shaft ti 


of the different positions of the pullevs duc 








Fic. 2 


GENERAL VIEW OF THE PLANT SHOWING THI 


of the tractors. From the end of this shaft the power is trans 
mitted by gears and silent chain to an 
located on the main floor of the plant. All bearings in this trans- 
mission are either roller or ball type with final connection to the 
dynamometer by a flexible coupling. 


electric dynamometer 


THE Evectrric DyNaAMOMETE! 


The electric dynamometer which provides the brake load for the 


plant is of the Sprague Electrie Company's standard design, rated 
at 100 hp. at 1200 r.p.m. and so wired as to operate either as a 
generator-dynamometer or as a motor-dynamometet Whe 


operating as a generator-dynamometer the 
absorbed by air-cooled rheostats, the resistance of whieh can be 


energy generated is 


varied to accommodate the load. The rotating part of the 
mometer is supported on ball-bearing pedestals and by suitabl 


linkwork connected to standard scales. 


avna- 


These scales are so con- 
nected that the only readings necessary to determine the horse- 
power being transmitted are the weight on the 
lutions per minute of the dynamomete 


; 
‘ + ‘ 
scales and the revo 


THe Drawpar DyNAMOMETER 

The drawbar dynamometer is of the pendulum type, the pendu- 
lum and the recording arm being carried by a 5-in. drum hung on 
ball bearings. The pendulum weight and the recording arm are 
so proportioned that the record made by the recording pen shows 


200 lb. drawbar pull for every inch of movement from the vertical 





ELECTRICAL 


in. thick is fastened connecting it with a reducing arm by a right- 
and-left-hand coupling nut. The reducing arm is pivoted on ball 
bearings and is accurately finished on the end to a radius of 36 in. 
This arm connects with the drawbar of the tractor at a radius of 


1+) 


12 in., thus giving reduction for the dynamometer weight of 


three to one. To the 12-in. arm is attached a flat piece of steel 
0.045 in. thick which is connected to the °4-1n. wire rope going t 
the drawbar of the tractor. This rope passes through a four- 
wheel guide which can be lowered or raised so that the pull on the 
tractor will be level at all times and so that there will be no chanee 
for side pull on the dynamometer if the tractor should swing 
the center line. 

The recording apparatus for the drawbar dynamometer co1 
sists of a vertical brass table which can be moved along suitable 


vruides to take eare of the different loads. 
The 10-in. record paper is carried over 
the table 

upper, the 


driven from the main 5-in. shatt of the 


from the lower roll to the 


winding mechanism being 
plant so that the speed of the paper is 
i exact proportion to the speed of the 
tractor. Above the reeording table are 
two recording arms which ean be moved 
one arm wit! 
for the 


test; 1. e., if test is run at 2000 lb. draw- 


along a graduated scale, 
its pen marking the zero lin 
bar pull, the zero line would be placed at 
1500 or 1800 Ib., thus 


which would be easy to 


eard 
The 
at the 
This arm wil] 


gviving a 
measure. 
second recording arm would be set 
desired load to be earried. 
with a 
weight at the lower end which will keep 
the line plumb and straight at all times. 


have fastened to it a fine wire 





As the operator looks at the recorder, he 
will see a line which will represent the 
load he is carrying on the tractor and by 
this he will be able to keep the eleectrie- 
Along 


the side of the table is a sliding electric 


dynamometer adjustment correct 


time recorder which can be set opposite 
the recording pen so that the time record 
e will correspond to the load record. 





A weighing mechanism will be placed 
under the guiding axle of the tractor so 
that the changing load on the guide 
wheel can be measured while the tractor 


EQUIPMENT 


is under load, thus viving a check on the foree transmitted to the 


drawbar 


TYPES OF EXPERIMENTS MApt 


The experiments which can be made on a machine such as has 
been described are of a twofold character: 

1 Those tested mounted on the 
moving platform and run in its usual manner, transmitting its 
energy through the platform, the wheels and the geared train 
to the generator which acts as a brake. 


2 Those in which the engine and main driving shaft of the 


made with the tractor to be 


tractor are connected more or less directly with the generator 
either with or without the use of the transmission gears, the trac- 
tor wheels and the moving platform being “ cut out.” 

The first may perhaps be termed the commercial and the second 
the scientific test. In the first we have field conditions and field 
The tractor is run at different speeds and 
under different loads and the economy or efficiency is determined 
in the gross, in terms of the drawbar pull and the gasoline con- 
sumption. 


operation imitated. 


This would be followed by field or road tests to determine other 
practical characteristics of the tractor as they are affected by out- 
of-door conditions. The efficiency of the tractor considered merely 


(Continued on page 132) 


























Research and Social Evolution 
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LIRSHE EI 


Research, according to the author of the following paper, is the 


i search for 


seare for and 


facts, 
This, he 


research 


industrial research is the 


industrial 
facts points out, opens a broad and almost unlimited field 


The lies 


ased on guess which, in 


for the worker value of research in substituting 


methods of assurance 6 fact for those of the 


t, have been the bases of judgments made by industrial leaders 
vorii the author ple ading alone for M hat he te rms mater ren 
i r economic research as well, and most perticularly tor socto 
ogical research, believing that our basic knowledee and control of 


human relations have not ke pt abreast of social evolutior 


lik: st tory reve 











] i t 
and eet { ‘ ! \ ne i 
; le ‘| , . " » aa , ti17 p 
radica i = C(O! i! irere I “ 
Vid S an ! | is t iv ( idl ret e¢ ~U 
e¢ nhamper rsuit of ar r 
i - ( wa vradually I rit \ neces 
nt ne an ordered so eis appreciate by the 
vreat majdnt al the world, or that part « t affected by the 
va ties down once more to the production « vealt ind the 
! ippiness upon a plane and according to m« ds not 
vreativ different fror hose in use betore the cataclysn 
| essons ¢ the war and the asting results ther f are 
ele rere or l! the eal be owe recr | and 
! l ! inv vears 
s ition bids Tair to dup l¢ f . We are 
. erging rom topsvturvvdo! mp ng 
i e or less ordered existences We are beginni ip 
i mical surger\ ké man s has 
‘ I tal = We a ay Del I era I some 
- t ser S ndangering a fairiv 1 mal patient, but 
when the severity « e operation exceeds a certai mit e pa 
e) s ap oO suceumb shock, eve aiter a most suecessful 
peration tro e surgeon s viewpoint 
I feel tha Lis we to bear su Tacts in mu when discussing 
esearch and its application to industry in this country The pub- 
it large seems to believ tha ndustrial eh did not exist 
I hese | I ted states before the war: tl! enomenal per 
ormancet Germany and her allies was due to the development 
I suc esearch in Germany; and that we are now about to take 
p work of this sort in characteristic American fashion. produce 
ng over night a doze r more research laboratories r every 
! origi V possessed by Germany The facts are t} in 
researe was uriv common in this country betore the war 
at Ger inv’s performance, in so tar as it depended pon re 
search, was largely based on the utilization of the results re 
seareh rather than upon the uncovering of new facts: and that te 
iltiply resear¢ iboratories and facilities in this countrv at to 
ipl rate would lead to e¢haos, waste and business fa re 
tead of acting as a thy stimulant to a slightly neurotie 
bond 
We must not expect the war to revolutionize over night our 
ethods of producing and of doing business anv more t we 


n expect if sudader 


“ emancipate * labor The faet that we 


iow trying to enunciate and codify principles roverning the 


elations petween emplover and emplovee whien have beer n the 
rocess of development for decades should not lead us to attribute 
e principles themse lves to the war. The disturbs ad eor tions 


neident to the war merely serve to foeus attention upon the prol 


em. This is a convenient time for taking account of sto efor 
we start out once more n ord red fas} ion Te ae velop =f r 
Chief, Research Dept rhe Detroit Edison C Jun. Am. 8S M. E 
Presented at the Mid-West Sections Meeting, Indianapolis. Ind.. Ocroper 
-4 and 25, 1919, of THE AMERICAN SOCIETY OF MECHANICAL EN EERS 


D', DETROIT, 





~ 
atter 
\ a 
The 
i I ( a 
ndividuals w : 
al laboratories 
the purpose ‘ 
may be expecte 
too Narrow a nter 
lacts, am | regar 
whien ! ( I a 
hy the y 1 , , 
particular ect 
‘ econo! and s 
atory treatment as 
treating a give ta | 
to take account of n 
i commereial seal 
If resear be 1 
every daepar eC! 
POSSIDIV al rye CT 
adopted, modern re 
velopment or the me 
Every executive and 
lies has had to ma 
acts on whi to | 
DOSSIDI¢ | Tortur 
lerent lines b ne 
pace with the evolut 
and aS a conse ene 
filled Elbert Hubbaz 
sometimes night 
arge propor I 
All that we ar 
sucn mer! the icts 
their decis | 
instinet ntuit 
I their decis S, 
to an absolu DASIS 
I do ne ike fT 
ent that our indust 
outstripping f 
Stabilize it We re 
mn greater val es 
work that we ire g 
I putior 
lt We 
t terat re 
oO nvesticat ~ 


NIIt 


H 


‘ my? 
‘ al I 
j naustr 
( naustr 
Iv Calit 
any © ( 
rescart 
iré prop 
ide ste 
~~ if ] T 
4 ajte TY 
{ . etry 
y 
efite the 
-eare! ~ 
noas wi 
every ind 
Ke aecls1o0 
wmaise Thess¢ 
it The ¢ 
i T t t 
t most 
i ~ ‘ T 
? , 
I ( 
Pir «ce S 
; ] 
ae 
| whi 
\ + 
T r i. 
. their 
ry? 
st am a | 
~ t) i 
i aie eion 
on and 
‘ ’ y ¥ | 
la \ ind 
i? ns. 
anda ut 
re ereat 


‘ var 
roi 
I 
( W il \ 
T { 
~ i 
res ‘ 
a i 
i i nal 
ealled secrets 
I ride facts or 
| val ’ 1” is 
y researe} ~ ‘ 
1 alu hesearch a 
a materia reseal 
T ul t t*~ T - 
ind soe@1oloeie Y 
lt s iré I is 
ris l! The DY rye y 
‘ ar T Thv T 
r) ¢ qaducting ¢ 
‘ is the deter 
Sa proper held 
DY’ in Tact, 1 
nereiv an organize 
navy pee! I sé 
vidual in charge of i1 
Ss, and, in general, 
aecisions ins ir as 
eterminatior 1 Ta 
ind at the I ‘ ‘ I 
istrial wor 
ru17 =1lif rss ‘ t 
Or they de nm 
i= tha tT ey \¢ Ty 
ans 
Vv researe! S K 
to Dase 1 greater 
‘ lener 
S ave o dep 
( In‘ lor a sma 
rK Wil be ~ t 
( RESEAI 
phet | preter a 
nable Hy we ? | 
mer or ts mate 
Tal ome ad ( ) 
Oo produc vreater 
our attentior ss 
cient thought , 
at t a t« e des 
so l 0 articies @iy 
f heat treatment tha 








104 MECHANICAL ENGINEERING 


turer of steel products can plead ignorance of the faet that exact 
information is available if he chooses to make use of it. On the 
other hand, where is that same manufacturer to learn the facts 
with respect to the advisability of making plant extensions during 
periods of rising as against falling prices, or during periods of 
decreasing business failures as against periods of inereasing fail 
ures? Or where is he to determine facts with respect to the 
reasons why bonus systems or profit-sharing systems sueceed in 
some places and fail in others? Or where is he to obtain informa- 
tion with respect to the relationship existing between the rate of 
increase of wages in his plant or in his industry and the rate of 
inerease of living costs? Research in such fields is condueted to 
a limited extent and certain publications are issued for the pur 
pose of distributing the results, but comparatively few industries 
seem to have recognized the necessity of applying this sort of 
research to the problems of industry. 


Does it not appear that in the sudden publie appreciation of 
the advantages to be gained from material research we are threat- 
ened with a one-sided development which ean only lead to trouble 
unless corrected at the start? Does it not appear desirable for 
organizations such as this Society to bring to the attention of the 
publie the fact that no decision of any sort need rest on guess- 
work if facilities for all the necessary types of research are 
available? 

I am not now concerned with the way in which research is to be 
conducted or financed. For my present purposes it is immaterial 
whether the federal government pays for this, the state govern- 
ment pays for that, and the individual producers or a group of 
producers pay for something else. 

[ am concerned with developing appreciation of the fact that 
what we now eall research is merely an extension and refinement 
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of methods previously in use; with driving home the fact that ma 
terial research is only one of the numerous varieties required to 
continue the present industrial development; and with spreading 
the doctrine that it is good business to obtain such information as 
is necessary to enable our industrial exeeutives to base their deci 
sions more largely upon determined facts and to a lesser extent 
upon so-called judgment. I feel particularly that the continued 
stable development of the industrial age depends almost entirely 
upon our ability to bring to our executives those facts which will 
enable them to stabilize the social structure within which indus 
1 see of doing 
this other than by painstaking research along economie and socio 


trialism is contained and has its growth. no Way 


logie lines at such a rate as to keep pace with the results attained 
by the application of material research which industry itself may 
be depended upon to develop at an ever-increasing rate. 

I admit that my program is large, but the problem with whiel 


we are faced is large. We of this country, in common with the 


rest of the civilized world, have developed to a point where the 


conditions we have cereale d are leading us to q 1estion the adequacy 


and even the validity of what we have regarded as fundamental 


concepts in the relation of man to man and of nation to nation 


Some of us attribute this condition to the rapid development of in 


dustry, others to the growth of 


stil! oth os to thre 


social and class COonseclousniess, and 
Attribute 
it to what you will, it is a fact that parallel to our development 
of factories, 


continued vpward progress of mat 


modern methods of production and of ways and 


means of bending natural forces and laws to our ends, there has 
oceurred a development in human relations about which we have 


much less basic knowledge and over which we ean exercise 


Research and Industrial Wastes 


By GEORGE S. HESSENBRUCH,' ST. 


In the paper which follows the author introduces his subject by call- 
ing attention to the lack of interest in research which existed previous 
to the war. He divides research into two classes which he calls “ pure 
scientific research” and “industrial research,” and points out that 
the latter class has a direct financial return to the industry concerned, 
He makes a strong plea for research on the subject of industrial wastes 
and closes his paper by describing a research laboratory now con- 


templated for pursuing this tvpe of investigation. 


NTIL a few years ago, research in the United States was 
not looked upon with great favor, except by those few 
who realized and knew what it had accomplished and 
what it meant to science. The general opinion among the laity was 
that only a crank could be interested in research that no special 
benefit would be derived from it in a commercial way. Its un 
bounded limits were not recognized by the general manufacturer. 
No doubt many men in the industries often wished they knew why 
such and such was the case and what would happen if 


such was done and what might be developed. 


such and 
Research, however, 
was looked more upon as a kind of inventive genius with which 
only a few were gifted and not as a science. 

Up to that time there were few laboratories devoted to this work 
and these few were not sufficiently equipped to accomplish very 
much. Furthermore, their endeavor was mostly along some specilic 
and special line of investigation for a particular industry. But 
now largely as a result of the world war and the impulse created 
by it for development along all scientifie lines and the consequent 
industrial activity, manufacturers have come to the realization that 
activity in research is one of the essentials in the progress of 
industry, that it has, in many instances proved highly profitable, 
opened up tremendous fields for industrial endeavor and given 
them a vast amount of accurate and definite information and data 

‘President, Industrial Engineers Corporation. Mem.Am.Soc.M.E. 
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corre 
spondingly less control. Is not a rather large program justitied 
by such a set of conditions? 
LOUIS, MO 
on subjects that previously had only been guess work and chance. 


The subject of research can be divided into two distinet classes, 


namely, “ pure scientific research” and what might be ealled 


* industrial research.” Pure seientifie researel in 


most cases does 


not show very great immediate financial gains and therefore must 


be undertaken tor the pure love of science and knowledg: It 


requires an investigator of a highly trained mind and peeuliar 


character for the devotion to its eause. He must be of a very 
analytical trend of mind, possess considerable knowledg« 
unlimited patience and courage. He 


the ability ot great coneentration. 


, and have 
must be unselfish and have 
Pure scientific research does 
not, however, show very great financial gain. The 


value and importance of this branch is not realized, 


unmeasurable 
for with but 
a tew exceptions has a lite long work in this branch brought a 
commensurate financial return to the one devoting himself to it 
Nevertheless, this branch is of the greatest importance and any 
accomplishment or new discovery in it is of inestimable value. It 
it were not for pure scientific research we would have ne 
tion 


founda 
for science. Its discoveries bring forth and determine the 
fundamentals and principles upon which further development is 
based and make them available for industrial enterprise and ex 
ploitation. At this point the engineer and chemist steps in and 
applies these new fundamentals and principles, develops them 
and gradually produces for the world a new piece of apparatus, 
machinery or process such as in some instances have revolutionized 
an entire industry. The need of pure scientific research therefore 
is absolutely essential. 


INDUSTRIAL RESEARCH 


Industrial research, although highly scientifie in principle, might 
be classed as the branch with the greatest chance of financial 
returns and for this reason it attracts more attention, as it is more 
remunerative both to the worker and investigator as well as the 
investor and industry. It develops known facts still further, and 
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IIaven, Conn. 

Shefficld Scientific School, Yale Universit B1-20 Lhe seal k 
the Sheffield Scientific Schoo! is g n bys e tollowing s 
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Kt Pressure in Cold-Rolling Brass, W. K. Shepard and &. C, 
Gerne Am. Mach., March 1915 


ll dness Tests of Cold Rolled Steel, W. Ix 
. Porter. Am, Mach., Feb. 18, 1915 

Ilnrdness ‘Tests on Brass, W. K. Shepard. Am. Mac} I’ s 
17 


Shepard and C 


resting of House-Heating Boilers. L. IP. B ! lg I I) 
Ls. Prentice. Jl. A.S.M.E., Nov. 1916. 
Experimental Determination of Moisture in Exhaust Stear I 
H. Lockwood. Journal H. & V. Eng... Apr. 1915 
Tests of a Hot-Air-Tube Heating System. E. H. Loch d and 
A. C, Staley. H. & V. Magazine, De 114 
Tests Magazine Heater. FE. H. Lockwo H. & V. Mag 
ine. Mav 1916 
Sa g and Analysis of Droduc (yrs rr. ow S 
J A.S.M.E., Dee. 1916 
Practical Testing of Motor Vel , ace & ! I E. H 
Lockwood, Jl. S.A.E.. Feb. 1917 
Power Losses in Pneumatic Tires. FE. H. I S.A 
I 1917 
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THE NEW MECHANICAL ENGINEERING LABORATORY, COLLEGE 
OF ENGINEERING, UNIVERSITY OF ILLINOIS 


By CHARLES RUSS RICHARDS, 


r VHE Laboratory ot the 
Department of Mechanical Engineering ot the University ot 


‘ 


tollowing description of the Powe) 


Illinois presents the facilities for instruction and research whiel 
are afforded by but one of the many laboratories of the 
Engineering, and which are available for the 


Kngineering Experiment Station. 


College ot 
research work ot the 
Fach department ot the College 
of Engineering is represented in the Engineering Experiment 
Station and is conducting investigations with funds appropriated 
for the purpose by the University, or with funds for special co 
The Sta- 
tion is prepared to undertake research work in architecture and 
architectural engineering, ceramic engineering, industrial chem 
istry, ¢ivil 


Operative investigations provided by outside interests. 


engineering, electrical engineering, theoretical and 
applied mechanics, mechanical engineering, mining engineer 
municipal and sanitary engineering, physics, and railway engineer 
ing. The results of completed investigations are published as bul 
letins of the Engineering Experiment 
upon request. At present 114 
circulars have been published. 


Station, which are 


distributed free bulletins and 8 
The following is a partial list of investigations which ar 


condueted with funds provided by the University: 


being 
Investigations 
of the viscosity of glass; of certain ceramic materials and proces 
ses; of the drainage of land; of monolithic construction of high- 
ways; of riveted steel structures; of the electrical properties of 
steel alloys; of acid-resisting alloys; of various properties of coal 
of the manufacture of reintorced conerete and 


materials of construction; of the explosion ot 


gas; ol other 
gaseous mixtures; 
of the gas-engine cycle; of twist drills and the drilling of metal 
of coal mining; of 


the subsidence of land from 


transmission; of air-steam mixtures; and of the 


mining; of heat 
flow of air. 

A number of very important co6perative investigations are now 
in progress, the principal expenses of which are aid from funds 
provided by the cooperating agencies. These include an investiga- 
tion of the coking of coal in codperation with Mr. A. T. Hert of 
the American Creosoting Co.; an investigation of the stresses in 
railroad track in codperation with committees of the American 
Society of Civil Engineers and the American Railway Engineering 


*Dean, College of Engineering. and Director. Engineering Experiment 
Station, University of Ilinois Mem.Am.Soc.M.E 


URBANA, ILI 


Association; an investigation ot the stresses in ied car wheels 


hee Manu 


problems concerned with coal mining 


Association otf Chilled Car W 


investigations ol 


in cooperallo! Wit Lie 
laclurers ; 


] 


in cooperation with the [Illinois Geological Survey and the U. 8. 


Bureau otf Mines; an 


vestigation ol warm-air Lurnaceés and 


National Warm Air 


an investigation of the 


turnace heating in with the 


cooperation 


Heating and Ventilating Association; and 


fatigue phenomena of metals in cooperation with the Eng 


neering 
Foundation and the National Researeh Council, In 


tive investigations the 


thes coopera- 
Engineering Experiment Station provides 
work, 
and publishes the results obtained; while the cost of special ap- 


such laboratory facilities as it may possess, administers the 


paratus and other expenses, and the salaries of special investigat- 


ors, are paid trom funds provided tor the investigations 


Description of Laboratory and Equipment 


This is one of the largest laboratories of its kind in the 


country 
by 125 sq. ft. in 
laboratories 20 by 27 sq. ft. 


with two main floor levels each approximately 12( 
area, @XCLUSIVE ol two 
Included in the 


to eighteen men, three 


smal] research 


same building are offices for a staff of from sixteen 


omputation rooms, a fairly large lecture room, 


is k room, a shop for me 


chanicians and a modern locker room. 
Fig. 1, 


and is of heavy reinforced concrete 


rhe elevated main floor, carries the principal 


construction designed for a 


equipment 


work- 


ing load of SOO Ib. per sq. ft Numerous light ard air wells afford 

communication between this floor and the lower floor, which is of the 

same area as the mai: and sufficiently depressed below grade to 

give a clear working height. in which there are no beams, of 8 ft. 6 in. 

These features are all shown in Fig. 1. The roof is of the saw-tootl 
type with three principa ays running east and west. 
STEAM-ENGINE AND TURBINE EQUIPMEN' 

The principal prime movers installed in the laboratory consist 


of six engines and two turbines 
ing equipment, starting at the west end of this group: 

A Chandler and Taylor cross-compound engine (9), made up by 
connecting a 7-in. by 10-in. and a 10-in, by 12-in. simple throttling 
slide-valve engine, served by a Dean surface condenser. 

A 10-in. by 10-in. Ideal, automatic high-speed, non-condensing 
engine (10), with balanced slide valve and inertia governor. 


There has been installed the follow- 


A 10-in. by 10-in. Ideal, automatic high-speed, non-condensing 
engine (14), with a piston valve, and a throttling and centrifugal 


shaft governor, either of which may be used. 
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Fic. 1 Main FLoor PLAN OF THE MECHANICAL ENGINEERING LAB ORATORY SHOWING THI LOCATION OF THE PRINCIPAL E@ 
. “ 
A s e valve engine 1) designe by Drofess« R n the ste ¢ ¢ ik nsta 
hrs es mechat " ngineering at the Univers reducing 
D I ical engineering shops of the Universi The piping from t experiment ower boiler is 
\ large Southwark triple-expansion engine with two dire rrent steam trom the boils may be discharge t 
generators (20), given to the University by the Commonwealth Ed saturated-steam main erating w out s " 
ar Chicago This machine, formerly installed at the second superh ed-steal eade inning ira 
Fisk Stre Station of that company, and the preceding unit (19 steam header and dirs nd ith en op 
istrating the development of the steam engine, w ater be heate Both saturate and s 7 
in a permanent museun vith sliding expansioz iY nd l 1 tl 4 
In the University power house, adjacent to the laboratory, there traps 
s available for test work a 100-kw. Curtis turbo-alternator, | | FLUMES AND SumMI 
vith the instruments necessary for the measurement of the power 
itput. The turbo-alternator unit has a Wheeler surfacé on In order t are for the condensed stean s I 
lenser, a Wheeler horizontal crank and fiywheel wet int ry engines, surface condensers and pumps, two flumes (47 
acuum pump, and a motor-driven centrifugal circulating pum] This running nearly the entire length of the basement Phe 
ondenser equipment is owned by the laboratory be dropped from the flumes through any one of six < 
All engines and turbines, unless otherwise noted, are provided in the bottom of each flum« These outlets dischargs 
with absorption brakes, either of the Prony or of the rope type located at the west end of the flumes and underneath 
Equipment for the study of steam calorimeters. the calibration floor. This construction is shown by the longitudinal se 
pressure gages, and the calibration of indicators is located on the flumes and sump. Provision is made for locating V-not 
north wall (12) and on the adjacent bench. in the flume so as to measure the amount of water flow 


At present the water from the sump is discharged to 
ans of an electrically driven centrifugal sump pump. T 

The equipment for test work on pumps consists of a compound will eventually be into a cooling tower (46), w 
Fairbanks-Morse direct double-acting, outside-packed plunger pump built. 
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SMALL POWER 
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PLANT 


yperat 


GROUP 


ng characterist 


Mit 


HANI 


ies and rek 
lipment of a steam plant, a small power plant has 
his ant consists of an Erie City hand-fired rt 
»), rated at 25 boiler hp ipaci operat 
With a steel stack 20 in. in dian r, and 40 
10-in. Atlas steam engine (6), with a thro L 
orbed by a Prony brake: a Ce 
r (7) of 5O boiler hp. capacity: a \1 ! 
ylex boiler-feed steam pump (38) ind a Weystons 
ea ring the amount of feedwater uss 
PoweR BOILER FOR EXPERIMENTAL PURPOSES 
boiler group (2). (3) and (4), onsists or a 
water-tube boiler (3) of 210° boils hp. rated 


1tple 














quipped 
S.2 sq. 
arate 
eating s 
irough 
l t Tar 
hen tl 


Fic. ; 


with a Green chain-grate stoker having a grate 
ft. and belt driven from a small vertical steam ¢ 
fired Foster superheater (2), having 5400 sq. ft. 
irfac capable of superheating 4500 Ib. of steam 
00d fahr., and a Sturtevant economizer and 
(4 which draws the flue gases through the 
‘ ymizer is being used, or through a bypass underneath 
iizer When the dampers are thrown to cut the 
The gases are discharged by the induced-d 
el stack 36 in. in diameter and 45 ft. high. 
far 1 small vertical Sturtevant steam engine is 
i 


> 
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PowER BoILeR GROUP. 


This engine also drives the mechanisn 


SEE Fic. 1, P-3 
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economizer 


economizer 


tank 
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ng 
hich clean the economizer tubes 
ank (1) is located near the boiler into which 
te is discharged, after having been measured in a et 
k located directly above the fe “ulwat tank. The feed 
delivered to the boiler from the feedwater tank either by 
ting boiler-feed pump located on the main floor dire 
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URNACE Testing PLAN’ See Fic. 1, P-4 
washer (41) of the imidifving type This is equipped for te 
rature and humidity control with a Powers water ther ‘ 
perating on the steam and water mixer in the washer tan} \r 
desired initial air temperature can be secured by the Vento temperii 
oil which is under the control of a Johnson Service Company's duct 
thermostat. The washer has a capacity of 5000 cu. ft. of air p 
min. at a free-area velocity of 500 ft. per min. 
A No. 4 single-inlet Sirocco multiblade fan (42) ised t 
air through the above washer. This fan is mounted on a galle and 
discharges the air into a metal duct 24 in. in diameter and 100 ¢ 
long. Complete facilities are provided for making traverses of this 
duct at any point, lat accurate data on the air volume handled 
and coefficient of duct friction 


may be determined. By using 
4) ft. of the duct 


gy the first 
and disconnecting the air washer, rating and effi 
ciency tests of the Sirocco fan are easily made. The fan is operated 
by a Sprague electric dvnamometer (42-a) of 10 to 25 | ipacity 
i speed 1 ge 0 100 to 4000 rpin 
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A heat-transmission testing plant (40) for finding the heat loss bex has two compartments, each sin ir t tl nie sed \ 2 
through various building materials has been set up in the form of a Durley in his experiments in the easu I fa t e is 
standard box wit special walls Soin. thick and 6-ft. by 6 ft. sides equipped with rey ition counters, red ng i i 
An electrical heating element and numerous thermocouple ut al itus requisite king plete tes 
surfaces supply and measure heat input and temperature ¢g lier i 
respectively Chis plant has been used regularly, but has 1 i ( ‘ 
inclosed, a ndicated on plans completely pr t | The refrigeration ant nsist i York 
turbing influences nachine (21) and Vogt absorpt ne (21 \ u 

\ Ke Wahes | I ira I r et smokeless s inl t (25%) l l i t wit amd I ‘ cl 4 100) 

Witer-tul grat Ss tlhe rit item in the heating ‘ we floor, and a inged » that tl il I tl 
t | ‘ " Lt MMP we ft idint r lated thr gt t the v « 
grate area 7.1 sq equipped l y ‘ t t 
lata tl ind i ] il t) ‘ iF ‘ 
fr t t ‘ t Lbove ‘| h I 
I niv bry Kew ‘ r (% | —=- —— — - > 

\ \r i ro. ne team-heating | (3% _*e 7 
sin) i it ‘ led n the | ‘ | 
Ole rt 32 | \ 
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to determine Sst ! arious parts of a ‘ wher 
tion 

In order to secure the necessary data, an elaborate system t 
perature as nt, using thermocouples, has been worked 
so that all readings can be taken at a central point. The air flow i 
measured at inlet and outlets by specially calibrated anemometers 
| ¥ ae é all tale aaa tal : , hy ( LIE ATIN AN VEN N ko ‘N ~ ‘ 

ts wi : sf i ! . 1. P-S 
































I'l i Puke AUTOMO! i NGINE-TESTING PLAN’ See | LL & Fic. 7 Main ELEVATED FLOO No iro Ne ~ ( 
is temperat r, effect of register faces, movement ine e York (21) is t single g x 
mometer, al \ ty of flow This calibrating system is bably ressor type ving nders Tly te i ‘ 
the mos I ie feature of the tests 0 lt is driven 1! (hin. ¢ gi 
A sI Lux i ar ved with a single leader and stack ha pacity 10 ns retrigerat ot I \ se Ny s 
~ ! I ~ = al Li os el i ~ ind < ir? r¢ t? “we . 
s I This research work is being carried it oO] t tting ‘ gerat ‘ f 
with tl Na Warm Air Heating and Ventilating Associa cess king ul nating tl r g 
AIn COMPRESSOR a 
; I Vogt t (2la) has a 10 g 
Phe r ipment consists ar Ingers¢ sargent , 4 hy in the standard cor tyne slig 
on I te d stage compresso vss \ y r a a ah ; . 
ympound stea ind two-stage air mpress¢ (25) hav e it idapt ‘ sting poses Ther = 4 . 
1 wu t. of fre« iT er } t s ‘ > 
ay f ; f air | min, % l 10 eceivers ppe th gage glasses. tl z ti 
The rated delivery pressure is 80 to 100 lb. per sq. in. gage I} ir ial f +} inhvdrous an , , te mm ’ 
eylinders are 1214 in. and 18% by 12 in. d= the s : ee xc} - 4 e and rectifie a oF . ‘ 
iriven by a d connected steam engine having lers 12 d e « ng W r ited through the any w 
22 im. DY 12 it I iit m this compressor de ered to a re desir ex} nt . ses. The ste aed heat the 
er on th 1 of the laboratory, and f1 this 1 r it is 
lischarged into the atmosphere through a gage , Vhis Cont F 14 

















ENGINEERING SURVEY 


A Review of Progress and Attainment in Mechanical Engineering and Related Fields, as Gathered 


from Current Technical Periodicals and Other Sources 


SUBJECTS OF THIS MONTH'S ABSTRACTS 
ErFrLux Or GASES THROUGH SMALI WORM GEARING, IMPROVED SAl I’! | RA 
ORIFICES CUTTING POWER OF LATHE TURNING Too STAY D ‘ " 
on hag RADIATION OF UNIFO DIAMOND WIREDRAWING DIES BoILe! 
HeATED ENCLOSURE LONGITUDINAI INTERNAI STRESS! | 
ATMOSPHERIC ABSORPTION OF HEAT “ene CYLINDERS es M > NO ST I } 
MALLEABLE IRON, PHYSICAL TESTS pone : < Seas Paactict Mi EI Ain REFRIGEI M , 
PULVERIZED COAL IN OPEN-HEARTH PRA‘ ‘ jane =e 1 1 Mt Sma we 
TICE ABSOLUTE UNIT OF TIME - 
PripAL-POWER DEVELOPMEN1 I Hort RIPKEN AUTOMATIC DRIFTING VA : ; H OF All Val rem 
WELL, N. B LOCOMOTIVES PERATURES 
LUBRICATION FUEL OIL, USE AND HANDLING ve W 
{ 
t 
BUREAU OF STANDARDS i 0 ( , 
; “= +} ee data shown effect of the skin of p able 
PHe EF OF GASES THROUGH SMALL OriFIcEs, Edgar Buck 
aha : ve : ron were SO give and would ine e th f 
eham and Junius David Edwards. [his paper contains a f 
R re Ce ll mini ! ! es el ! r t¢ hy 
heoretical discussion of the results of experiments made during ; les D e or 
a P atter machining. 
vestigation of the effusion method of determining gas density ; 
mae P ; Interesting d i are also prese rey, ” al , e ron 
uni s a sequel to the paper in which that mvestigation has al : ' : 
‘ 1 rr . ind the etleets o earbo eonditions Ti ‘ » { na 
eady been described by one of the present authors. The effects ae " ™ 
: M37. Dew 1.) 919, pp. 906-908, 6 
on effusion of viscosity and thermal conductivity of the gas are : 
stuade and formule tor representing these effeets are deve loped 
and compared witl the observed facts. A physical interpretatio! FI ELS AND FIRING 
f alt 
s thus obtained for the most striking of the apparent anomalies a : 
hu ; . 
} flown through rv smal What 18 American Steel Plants Say About Pulverized 
Onse] ‘ ! the yenavior ol rases iowlng iroug! Ve smal 2 . 
: 5 a ; Coal in Open-Hearth Practice 
? Cs sue s are used 1n apparatus for determining density o! I acth 
r is . PI | ('o 0) } ART) ry + 
effusion. The mathematical work was, unavoidably, too cumber . N-HEA iP E, W. H. Fite) \ 
some for satisfaetory abstraction. The resulting agreement of the lew ¢ Xperience ¢ hte \meriear | pl s. Fro 
: : } . : ails this review it we a 1) ar that lve 4 S wh 
theory with the observations is exhibited graphically. It is fairl) review , ippear that puiver coal was applied in 
: “a. some @ , liherat +} — 
’ ‘ me Cases dell rate i im « 3E< ne > res af 
satisfactory but not pertect, and its imperfections suggest the _ : _—s nai her cases u er the urgene 
. - , . , 1 1 neeess] eh etu yr tl ener ek of 1 reo ] 
directions in which further experiments should be made. (Ab a ys = ee ACK é l egularl 
- POY sed. 
straet ot Seventil Paper Ne Pa S. Bureau of Stane } User 
Practical “all tT tt burnaces Inder ’ ‘ g ere de 

THe Constants oF RapiaTion OF A UNirorMLY Heatep EN signed to use producer gas, though some o ( ssec other 
CLOSURI Experimental data are given on atmospheric absorp fuels such as natural gas or fuel oil even before a npt was 
tio The paper gives also a recalculation of the coefficient o made to burn powdered coal 
total radiation of a uniformly heated enclosure, or so-ealled bla In. some of the cases the results with powdered coal were di 
body, giving a Value ol dedl unsal i Appar sy ‘ etly Oo é 

G Sia 10-* watt em deg nu oO proper ces oO ‘ inna t} ior} P 

The effect otf atmospheri absorption is discussed, and the co cid ste+ re eared to be fundamental detec Vv} pulver 
clusion arrived at is that, if corrections are made for atmospheri ed coal 
AHsorplion, the value recently obtained at Naples Is cCiose tO Ir rene! he he estigatior ppena oO! snowr 

rernge value Vii ul eT ‘ ( quite a prope r tue for er eart} ur 

a 5.7 Ces re aor conditions of its us r 
Ta the secoud part of the paper the present status of the constant I) this « ( e experience otf plant (; i] ) | « 
vi Speelri radiation is diseussed. (Abstract of Scientific Paper inating Du yr the winter o 1916 there was a seare ot 
No. 357, 1 S. Bureau f Standards. by W. W. Coblentz., atural ga ‘ ! management be im miter ‘ Yr a 
su! ait t I { tia ~ ry pp Oo! fa) Yi) 

Pa) ‘Dp . TOD tol ab -< é f hy lor ol ‘ ! } ache 
ENGINEERING MATERIALS 

nd an « ineering company specializing oO as 

Pivysi Tests OF MALLEABLE IRON. At the recent ar riven a eontrias O Jl pulverizir , - 
meeting of The American Society tor Testing Materials, W. kh systems an rn xtures 
Bean, of the Eastern Malleable Iron Co., Naugatuck, Com ! As it was fe furnace design was ep) P 
sented data showing the possibility of making malleable iro determini See s of operation with a ne . , 
heavy sections. cided that woule ) hest to make as little « rare possible 

Test pieees were cut from a malleable-iron bar 3 in. by 3 to begin with, allowing for the result of exp , plying 
section. These test pieces ran lengthwise with the bar, and wert coal dust to one irnace to point the ay and 1 of ehanwes 
so selected that every portion of the cross-section was represented ecessary. 

From data of these tests it would appear that the test pieces Considerable trouble in various ways was experienced at first 
from the corners of the bar were the strongest as well as the most but due to a number of furnaces being in use it was possible to 
ductile, ranging slightly over 45,000 lb. per sq. in. in tensil make minor changes at various times when the furnace was dow! 
strength. for repairs, and in this way different arrangements of checker 

The weakest samples were from the center of the bar, but even _ brick, ports and roof were experimented with. Changes that could 


they gave a tensile strength of 39,859 lb. per sq. in., which is 


be made easily to the furnace above the charging floor were lim 
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ited, due to the necessity of making very radical changes in steel decreasing head as the tide ris \t the proper ate a 
work, which, for the time being, were prohibitive tendants ¢ e gates and open other ( owl pul 
Eve . tually. the sla a hamber was found to bye " er r int \ i qdlis 2 ‘ thre \“ ‘ DASII 0 ? iV 
factor. as its eapacity decided the number of heats 1 could . re TO! ; 
he moa } l oppimng t} tut il for ele , ) ) re ! é 
| | 1) r ) ’ hy 
‘ is 24 
' 
a $ 
1] 
] 
1) ol 1 prope MoM eLu 
} ' rau ( 
T ] ‘ 
! bere 
i ’ eve ire 
, 1) ) ( 
{f, aT ‘ 
‘ IY LA I | PE 
bsorb WI \ | 
per 
‘ ea pro “4 0 0 rs t } ‘ 
! ‘ r outp ) ner O0O.000 , 
4 t t ‘ ' 
»f 1) } { 1 
\ 1) 
(4. 6. D } 10 LUBRICATION 


The Phvsico-Chemiecal Phenomena {(,ove 


rning 
Lubrication 
HYDRAULIC ENGINEERING " | eS 
Proposal to Develop 90000) hp. from it lidal Powe r 
Plant in Canada 
| S 
' 1) | i? | 
LD roposed develop 
Llopewell, New Bb \ OI 
pecia i I ) I ) Lo 
| ‘ ) kig. 1, y | , oO catior 
map ( ence ¢ Peticodiae and M ! 1 the res ( if Beau 833 te work 
hve emp his F t} ire 


e are two main dams proposed, the western one 49,000 An abstract of Deel ite mone 
long and the eastern one 48,000 ft. long, and also a short wi llabie dat ) ( the 
dam of 900 ft. dividing the high-level fror 1low-le DASI appa! ol ) 5 i he Natior Phvsieal] 
[It is proposed to have a highway and trolley line running ov Laboratory at Teddington, and data obtained ther 
these dams to facilitate shore-to-shore communicatiot In discussing this pap L. Arehbutt pointed out t the 

The western dam would be provided with automatic flap gat following two conditions should be clearly dis ruished in con- 
opening upstream, which would allow the high-level basin to b sidering lubrication problen Case here the two solid 
filled at each high tide, and at the eastern dam there would bi surtaces were completely separ oil as with prop- 
similar gates opening downstream to allow the low-level basin t erly fitted journals revolving at high speed and abundantly fed 
empty on every ebb tide. with oil; and (2) eases where ov r to the shape and ( 

The eycle of operation beginning with low tid 


| condition 


would be as of the surfaces, low speed, hig! 
follows: The water from the spillway would be discharged direct t 


the oil film could not 
ly into Shepody Bay, which is the tidal supply, with the gradually — the solid 


inadequate oil supply, 
torm comple ely or became broken so that 
surfaces came into contact. 
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In the tirst instanee the friction was entirely due to the viscosity 
of the oi! and the theory of Reynolds and the study of physical 
and chemical characteristics of an oil could be used as guides. 
Ln the 
trials 


-econd ease the circumstances were entirely different and 
relied Oils alike in 
friction-reducing values and it 


had to be on. have 
is here that the property 


‘oiliness ” becomes very important. 


viscosity might 


different 


Mr. Deeley’s machine seems likely to give a means of 


measur 


ing that oiliness and his view that oiliness enables the oil or some 
constituent of it to combine with the surface and form a lubricat 
ng sin aceord with Langmuir’s view. 

L. Archbutt recently found that under the same conditions of 
spec nd pressure and with the same oil, bearings of white metal 
would carry double the load of bronze bearings without increase 
oO Ol ; 

On LL ermuir’s theory the moleeules of the oil and solid were 


hel li ther D\ residual or secondary valeneies, and the more 
chemically aetive the lubricant, the more firmly it would be 
att ‘ 

In this conneetion, the behavior of acids in lubricants is quit 


ignificant. Free aeids have so far been considered injurious i: 
ts, because they corroded and formed soaps thickening th: 
eunt in the 


presence ort moisture, 


outheombe found, however, that the very restricted amount of 


acids, wlule of no advantage in the first of the two cases 
abo ferred to, had a very remarkable effeet in the second ot 
the two eases, that is, the one in whieh the surfaces of journa 


and bearing come into contact. 


xpermenting with a Thurston machine at low speed, 7 ft 


per i and pressure ot 270 lb. per sq. in., Mr. Arehbutt had 
found that J per cent of the ratty acid of rape oil added to a 
miner lubricant lowered the coetticient of friction from 0.0047 


down to 0.0033, and that 2 per cent of the acid did not effeet any 
owering. Of neutral rape oil 60 per cent was required 
to produce the same effect: it was in that re spect rather fortunate 
commereial rape oil always contained some fatty acid. The 


mpor I ont 


was that a small percentage of fatty acid im 
proved the lubricating power of a mineral oil as much as a larg 
reentage of fatty oil. But it was also noteworthy that he had 


a pertectly neutral rape oil to lower friction than a 


In comparative tests made with 
ercial rape oil of 2.4 per cent of 


O1ve 


i] t + t 
Ol! O! 1 Same VISCOSITV, 


fatty acid R, with a per 
, and with a mineral oil M 
same viscosity, he had obtained the following friction eo- 
ficients: M 0.0073, F 0.0050, R 0.0045. 


fectly neutral oil R, prepared from I 


These results, if 


confirmed, would suggest that the oiliness or lubricating efficiency 
of the unsaturated molecules of the neutral rape oil was nearly 


great as that of the free fatty-acid molecules, but that the 

nolecules were much more active in their influence on the 
hydrocarbon molecules of the mineral oil. The size of the 
molecules and the thickness of the molecular layer would be im 
portant and Langmuir’s 


acie 


factors, referred to in an 


earlier paragraph, seemed to throw considerable light upon the 


researches, 


Dr. H. 8. Allen, of Edinburgh note on 
Molecular Layers in Lubrication, again referred to Langmuir’s 
theory of films. 


University, in a 


This theory might be expressed in its applica- 
tion to lubrication as follows: ‘The metal covers itself with a 
laver of oil one molecule thick resembling a piece of velvet firmly 
glued to the metal with the pile outward, and two such velvet- 
clad surfaces would glide over one another with but little friction. 
If this be so, oiliness would depend neither on viscosity nor o1 
compressibility, but on chemical forees and on the nature of both 
the lubricant and the metallic surface. 

B. W. Hardy emphasized the highly complex nature of the 
phenomena of lubrication, especially the chemical problems con 
neeted with the mixing of substanees of different lubricating 
powers. 

J. BE. 


Indine 
Mnaine 


Southeombe told of his experiments with the 
out in what 
Os. An 


(Enaineerina, vol. 108, no. 2814, December 5. 


object ot 
respeet the fatty oils differed 
his remarks will be 


from mineral 
abstract of a later date. 


1919, pp. 758-760. 
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MACHINE PARTS 


Improved Worm Gear Having Efficiency of Over 97 
Per Cent 

Daviv Brown & Son ImproveD Worm Gear. 

a worm gear developed by a British coneern. 


Description of 
It is stated that in 
a certified test made at the National Physical Laboratory, Ted 
dington, England, an efficiency of over 97 per cent was secured. 


The illustrations (Fig. 2) show the details of the character and 


area of contact in the new F. J. gears. The view on the left shows 
the worm in such a position that the drive is taken by the three 
threads, A, B, and C, while that on the mght shows the worm i 


a different position, having been rotated through an angle of 45 


deg., with the result that the two threads A and B are u 


Situ 
taneous contact with the worm wheel. The area in dotted outlins 
across the teeth of the worm marks the zone ot contact betwee 


the gears when the worm is rotated in the direction indicated 1 


the end view. The intersections of the worm threads and th 


Zone 


vive the lines of contact between the worm and wheel teeth, and 


eontact wort 


at no point outside this zone is there any 
wheel It is this 


arrived at by the 


and eontour of the zone of contact that was 
mathematical ealeulation pre 
and which was submitted to Faraday House 


In the left-hand 


viously referred to, 


view, the actual eontact 


between the worm 





Fic. 2 Zone or CONTAC! 


BETWEEN THE F. J. 


WorRM AND WHEEI 
thread A and the wheel is marked by the dotted line 1-14, 
between the worm thread B and the wheel by the 
on the worm thread C by the line 3-34. In the right-hand view 
the worm has been rotated through an angle of 45 deg., tl 
line of 


that 


ne 2-2A, and 


le new 


contact being again shown dotted, only in this ease the 


worm thread C has passed beyond the zone of contact and has thus 
ceased to make contact with the worm wheel. 


The illustrations (Fig. 3) show the 


zone Ot contact lor a tour 
threaded worm of the ordinary shape in which the te of the 
worm are straight-sided in section; that is to say, in the form « 
a rack. As the linear section of this type of worm corresponds 
to a straight sided rack, and as the straight-sided rack torms 
the basis of the involute spur gear, this shape of worm is generall 


known as the involute worm. 


shown in dotted 


As betore, the Zone ot eon 
line, 


but in this instance two teeth onlv are i 
contact in the left-hand view—A and B—giving lines of contact 
1-1A and 2-24, while in the right-hand view the tooth A carries 
the entire load along the line of contact 1-14. The unsvmmetrieal 


contour of the zone of contact will also be observed. 


Mor 


line s ol 


notes 


able still is the difference between the irregular 


eontaet 


shown on the end views of the involute worm as compared wit} 


the symmetrical lines of the F. J 
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It must be understood that in both eases whenever thi 


revolved through an angle of 90 deg., the line of contact 1-14 will 


worm 1S 


sweep across the zone of contact until it takes up the position 


marked 2-24, 
quarter of a revolution (or 90 deg.), 
take up the thread B 


four-threaded 
the thread A 
In the F 


because when a worm Is moved a 


will naturally 


position o! the J systen t Wl 


be seen that the point l at the root of the worm (end “ la 
into the position 2 after a quarter of a revolution; tha to say, 
the actual contact travels in the same direction as the worm 


through a distance oT approximats ly 0 to 60 aerv,., hence 


about 


two-thirds of the motion is transmitted by a rolling action and 


only one-third 


by sliding 


This means that a r ng action is 











ntroduced between the teeth of th: rears, thereb reduc oe the 
wrdinary rubbing velocity to a minimum Thus the rear teeth. 
nstead of rubbing against each other at, say, 1000 ft. per mir 
really only rub at the reduced speed of about 350 ft. per mir 
this being due wholly to the rolling action « | tooth 
ae 
l'} I 0 0 volute worm-gear s ‘ it t? ett 
na ew in Fig. 2 the point of contact 1A actu: re sain the 
Pp} direction to the rotation of the worm to the point 2A 
thereby g¢g g the rubbing velocity even more thar the 
(AA | 
i 
fre i 
, be 
— _ 
f A 
lL i 
, Z. (‘ON Be N iH a ‘ \\ ‘ 
Wu 
‘ while re ) ‘ it he ends ec CO 
( ‘ hac itelv non-existe! 
\ pe riv inefficient characteristic « en 
ul ‘ re es I he lines of conta St W 
rl ! tre positions 1 and 14 rd ru 
f I Val ! ist bevond the points 2, 2A Ww 
( plat ew (Fig. 3 
he p view of the F. J system Fig. 2) shows nts 
\ ng iro! elt to right, i s ‘ 1 
rotation ¢ he worm, while the left-hand plan view of the 
\ ile m § the po | eT ! 
I { f u \ rainst rhe 0 ! 
high rubbing velocity which occurs on the points er 
with the eonverging lines of contact whi nduce a cent 
id, All tend to } xiuce the worst possible conditior yn the ie 
ng side of the worm wheel. This explains the w own 
t whe 1 worm gear of the “ involute” typ erlo ( 
‘ pitting ” first takes place on this side of the wheel, and on th 
side only, while those portions of the teeth on the entering sid 


remain unmarked. (The Automobil 
3, December 1919, p 449, 2 figs., d) 


of the wheel 


Q. no. 13: 
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MACHINE SHOP 
Tests on Best Speeds, Fits and Settings of Lathe 
Tools 


[In November 1913 Prot. W. R ‘ ! 
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7 The effect of raising a roughing tool so that its cutting edge 
is slightly above the horizontal plane passing through the lathe 
eenters 18, generally, to increase the eutting power of the tool 
slightly and to reduce its net power consumption slightly, when 
compared with its normal position, that is, with its cutting edge 
at the same height as the lathe-center axis. 

8 Forging the nose of a lathe cutting tool does not materially 
affect its cutting power and durability, there being practically 
nothing to choose between a completely ground tool and a forged 
and ground tool, otherwise identical. 

% The general direction and the active length of the cutting 
edge of a high-speed tool have a slight influence upon the net 
power consumption of the tool, the influenee being such that, with 
any given depth of cut, if the active length of the eutting edge is 
increased by an alteration of the general direction of the edge, 
the net power consumed is increased under conditions of working 
otherwise identical. 

10 There is no marked difference in the net amounts of energy 
required per cubic inch of material removed from mild-steel and 
hard-steel bars at high and low cutting speeds. 

11 The inerease in the cutting power of a high-speed roughing 
tool resulting from the use of a given stream of water as a cooling 


indicating 


agent is greater with small cuts than with heavier ones, 
that, with heavier cuts, heavier flows of coolant should be used 
The velocity of flow of a stream of coolant does not very material 
ly affect the improvement in the eutting power of a tool due to 
the use of the coolant, provided that the velocity is not such as 
to cause excessive splashing of the coolant. 
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opening, as indicated at C, Fig. 4. This opening is made by 
means of a diamond chip held by hand between the points of a 
After the conical hole has been eut, the 
drilling operation is started by means of a tool carried in the 


spindle of the machine, 


pair of long-nosed pliers. 


which is so designed that the table rotates 
and also has a vertical reciprocating motion imparted to it. 
After the hole has been drilled about three-quarters of the way 
through the diamond, as indieated at D, the work is removed from 
the machine and turned over, after whieh it is reset and the conieal 
opening is cut in the opposite side of the diamond, as mdicated at 
E. Of course, this second conical opening has to be located exact 
hole drilled in the The 
next step is to drill from the bottom of this conical opening to 


ly opposite the which has been work 


make a connection with the hole entering the stone from the 


opposite side, F. It is very important to have the inside of the 
die absolutely smooth in order to prevent forming seams in the 
the bell mouth of the die formed in 


a way that the metal will pass into the die without 


work and also to have such 


indue frictional 
shown at G. 
than the 


which requires a great amount of dexterity to 


resistance. This is done by giving the die the shay 
The inlet to the throat of the 


outlet at the back, 


die is made slightly larger 


do. The dies are set in brass mounts. 


The feature of diamond dies which makes them more economical 


in use than steel, east iron or other comparatively inexpensive 


materials, is that they give a far g inf of service betlore 


the tool is 


reater amo 


worn out, because of the extreme hardness of the 


diamond. ‘This resistance against wear 1s also the t 


means © 


taining greater uniformity in the diameter of the wire that is 








12 The cutting efticieney of a high-speed roughing tool depends drawn through the die 

very largely upon the condition of the eutting edge ot the tool, The time comes, however, when the die becomes too ve to 
s es — — —— 
' 
| 
| 

Fic. 4 Rovcgu DIAMOND (A) AND THE CROSS-SECTIONAL VIEWS SHOWING SUCCESSIVE St \ THE Process or MAKING Wtre-DRAaw 

ING DIES 
and though a tool with its cutting edge blunted in the cutting produce wire that comes within the specified limit of tolerane: 


process may continue to eut, it cannot be used in that condition 
for the purpose of starting a new cut. (Paper before the Institu 
tion of Mechanical Engineers, Dee. 19, 1919, Journal of the In 
stitution of 


Mechanical Engineers. Compare also Engineering, 


vol. 108, no. yt B Dee. 26, 1919, pp. 867-875, 9] fies., eA ) 


MECHANICAL PROCESSES 
Diamond Dies and How They Are Made 


Making DramMonp Wire-Drawina Dies, Edward K. Ham- 
Diamond dies are extensively used for drawing small wire 


made of all kinds of 


mond, 


metals and for sizes from 0.08 in. down 


they are used practically exclusively. Because of this the follow 
ing data as to the manufacture of such dies by the Vianney Wire 
Die Works at Trevoux, interest. 

For the manufacture of dies diamonds are used which are of a 
grade unsuitable for use in jewelry. 


Franee, become of 


The firm standardized the size of diamonds from which dies of 
different made, the diamonds themselves ranging 
from one carat to sizes as large as twenty carats. 


diameters are 


As is generally known, the diamond is so hard that it ean be 
cut only with another diamond or diamond dust. The first step 
is the flattening of a rough stone, which is done with laps charged 
with diamond dust made by pulverizing small-sized diamonds or 
chips from larger stones and then grading the dust by sifting it 
through sieves with various numbers of meshes per square ineh. 
This is succeeded by several operations, comprising the cutting 
of the die opening. The first step is to chuck the diamond on 
the faceplate of a special drilling machine and cut a conieal-shaped 


point has been reached the die is reeut for a larger 


When this 

size, Which is done by the use of a steel lapping tool charged with 
diamond dust. In eonnection with this operation the bell-mouthed 
opening must again be carefully finished to bring it tangent to 
the new throat which has been cut in the die and the 
must polished. The 
lathe used for refinishing diamond 


"6, no. 3, Nov. 1919, pp. 954 ° 66, 5 hes., da) 


inner surtace 


once more be carefully original article 1] 


lustrates the spe ial type ol 


dies. (Machiner 4, Vol 


MECHANICS 


Internal Stresses in 


Rapidly Cooled Steel Cylinders 


French Tests on Longitudinal 


INFLUENCE OF Various Factors ON THE RISE OF LONGITUDINAL 
INTERNAL Stresses Dur To Rapm Coouine or Steet CYLINDERS, 
M. Portevin. 
by measuring by means of a comparator the change of length 
which accompanied the removal in a lathe of concentric layers of 
metal on the cylinder. 


The longitudinal internal stresses were determined 


The necessity of keeping the test pieces in a state of easy 
machining limited the initial temperatures of rapid cooling to the 
lower point of transformation of steel, which is around 700 deg. 
cent. (1292 deg. fahr.) in order to avoid the hardening which 
would follow other treatment. 

The internal stresses were computed by using the formula of 
Heyn and Bauer. If / and J, are the initial length of a test and 
its length up to the removal of the nth layer, S”, the area of a 
straight section remaining after the removal of the nth layer, and 
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BW the modulus of elasticitv of the metal, then the stress f, whiel mersion was, respectively, 1.5, 3.5, 8 and 135 sec., there was a net 
was initially present in the nth laver is nerease in the internal stresses for the case of cylinders immersed 
e water at a temperature of 650 d ( ()2 , I 
/ “ ~ 
| ; also apparent fo range of temp etween 8 see 
> S ine 4 ‘ no ) eTn 
kor a given ste the internal stresses produced by rapid cooling av be estimated that beginning t » See f al t per 
are a consequence of the lack of isothermie condition of the mass, falls below 300 deg, cent 72 deg. taht Fig. 7 g 3 «the 
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ria. 5 VARIATION OF INTERNAL STRESSES IN RAPIDLY COOLED STEEL CYLINDERS AS A FUNCTION OF TH I 
rURE OF IMMERSION Fic. VARIATION OF INTERNAL STRESSES IN RAPIDLY COOLED STEEL ( INDERS A 
FUNCTION OF THE TEMPERATURE OF THE WATER. Fig. 7 VARIATION OF INTERNAL S1 SSES IN RaApPIpI Coo 
STEEL CYLINDERS AS A FUNCTION OF THE DURATION OF IMMERSION 
leg. cent. (392 deg. fahr.) and the diagram of Fig. 5 gives fora METALLURGY 
steel cylinder the curves of internal stresses as a function of the . . . . . 
faye a Description of Modern Methods of Making Puddled Lron 
square Of the distance trom the axis 
For reasons riven above necessity of keeping the metal machin PI DDLED [RON PRA rIckE, J i I letcher. Chere has been a 
able) the tests were not carried to higher temperatures, but In material revival of interest in puddling iro1 Hall’s process l'es 
view ot the viseosityv of steel at high temp ratures no matenal at the root ol present and future puddling processes and is not 
increase of internal stresses was to be expected. likely to be superseded. It is conceivable that further attempts 
Vatuy f the Cooling Liquid. Comparison of internal stresses may be made to produce wrought tron directly from poorly 
arising through immersion in water and in oil at a temperature silicious ores or by the decarburization of cheaply produced mild 
of 650 deg. cent. (1202 dee. fahr.) shows that in the latter case steel, but there are fundamental difficulties in the way of suecess 
they are from two to four times smaller than in the former, accord affecting the character of the ervstalline structure and the related 
ing to the character of the steel and according to whether we welding and fibering properties of the resulting produet. 
consider the peripheral stresses of compression or the axial stresses There are three factors in puddling that affect the entire situa 
ot expanslon. tron. These factors are 
lemperatur f the Water. The internal stresses decrease with 1 The puddling furnace as we now know it is one of the most 
the temperature of the water and become practically nil for a wasteful of metallurgical furnaces, using more fuel per ton of 
temperature of 100 deg. cent. (212 deg. fahr.). The curves of product than any other continuous process. 
Fig. 6 indieate this variation for a hard steel. It is found that ”? The labor cost per ton is abr ormally high as is also the cost 
when the temperature of the water is increased by 12 to 25 deg. of furnace upkeep. 


cent. (21.6 to 45 deg. fahr.) a reduction of internal stresses is 3. The rolling, shingling and material handling and trans- 


observed, small but unnoticeable, and in addition the internal port plants are usually crude and excessively wasteful in power 


stresses lose a good deal of their regularity, that is, they cease to cost per ton of product. 

maintain materially the character of revolution around the axis The writer vigorously criticises the design of coal-fired puddling 

of the cylinder. furnaces, claiming that the radiation losses in such a furnace and 
Duration of Immersion. In tests where the duration of im- its waste-heat boiler amount to at least 20 per cent of the heat 
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energy of the coal burned or equivalent to, say, 560 to 784 lb. per 
ton of puddled-iron heat, whereas in the steel furnace the radia- 
tion losses do not exceed 224 lb. per ton of steel cast. 

The radiation losses in a puddling furnace per unit of metal 
charged average from 10 to 15 times as much as in the open-hearth 


steel furnace, and so on. 
to the conclusion that the small 


puddling is a real obstacle to fuel economy as its 


On the whole, the author comes 
furnace used it 
relatively large 

The proportions of the modern puddling 
furnace are not likely to be substantially altered or improved, 


hearth eauses the exeessive radiation areas, 


construction and 


but it is possible, to improve the grate and firebox and to provide 


SECTION THRO BEARLA TOP PLATE 
ELLVATION OF ASH MOLE 
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Fic. SS) ENp ELEVATION OF FURNACE ARRANGED FOR EASY REMOVAL 
or ASHES 


efficient means for burning the poorer coals—in 
reduce the amount of unburned fuel that 
Figs. 8 and 9 show sections of a furnace 
by the author. 


particular, to 
into the 


roes 


ashpit. 


arrangement designed 


The grate consists of a series of tubular bars perforated for air 
i 


sjection, over which a number of specially shaped chilled east- 


SECTION, THROUGH FURNACE 





hic. & Strcrion TurovuGH FurNAcE SHOWING ARRANGEMENT Ot} 
GRATES 

Ol lisks are threaded. hese form a kind of roller rrooved 

longitudinally, so that when it is rotated it causes clinkers to crack 

and burned ashes accumulated in the troughs betwen the roller 


bars to roll into the ashpit. 

TT} "1 7 7 . . ; ] 

Lhe air required for combustion is forced through the tubes by 
steam jets ar d passes out through the 


bed and ashpit which 


perforations into the fuel 
tront plate of the ash- 
ducts between the grate disks are nozzle- 


is closed by the 
removal car. The air 
shaped and the grates can be cleaned without opening the doors. 
Large clinkers can be removed through the large holes provided 
above the grate in the firebox back plate. 

The application of gas firing to small puddling furnaces has 
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also been suggested and a furnace was built with a small producer 
at the firing end. 

The process of puddling covers three stages, namely, the melting 
stage, occupying 30 to 40 min. depending on the class of pig iron 
used and the efficiency of the fuel; the boiling stage, occupying 
30 min.; and the drying and balling, followed by fettling and 
charging periods, occupying about 40 min. 

It appears further that the melting period demands, under the 
present conditions, from a little over 5000 lb. to close to 6000 Ib. 
of coal per ton of metal melted and is the most wasteful stage of 
the puddling process. 

Cupola melting which would be more economical as far as fuel 
consumption goes is not suitable as it yields a higher-earbon metal 
and very little reduction of the remaining metalloids, and because 
of this the boiling period in the puddling furnace is lengthened. 

The author proposes a special method of procedure based on 


1 


manipulation of the slags with a view to producing a low-sulphur 
metal from the cupola deseribed in the original article 

The characteristic feature of the new process is the addition of 
the elimina 
tion of the carbon, while it accelerates the elimmation of 
and phosphorus, 
flows easily and is well deoxidized. 


manganese at a certain stage which causes a delay ir 
silico! 


} 


A liquid slag resulted and the metal poured 

The author also proposes the design of a plant consisting of ar 
open-hearth tilting or fixed basin-lined furnace, the 
from which is used in attached efficient boilers fitted with auxiliary 
fuel-supply apparatus, this latter having the purpose of increasing 


waste heat 


the steam requirements during the charging and tapping stages 
From the open 


hearth roughing furnace the metal is ladled to 
mechanical puddling furnaces fired with pulverized coal and hay 


ing waste-heat boilers attached to them. 
Each of the 


The open hearth lurnace is reg 
I 


units composing the proposed plant are at 
ularly melting iron on ; 
coal consumption of 448 to 560 |b. per ton of iron melted 
Puddling furnaces similarly fired are operating on a consumptior 
‘f 1300 to 1600 Ib. per ton of puddled bar, when dealing with cold 
When puddh burned 


exceed SOO to 1000 Ib. per ton of produ t. six fur 


pig iron. g molten charged material the coal 


should not naces 
doing the work of the 
If the roll trains 


operate d by eleetrical 


present ten. 


and shingling machines or squeezers be 


power, and they ean be, it is conceivable, 


¢ 


electrical such a combination of the 


svstem with 


that, given cheap 
duplex 
electrical 


energy, 


mechanical puddling furnaces and with 
furnish the 


rolling and shingling equipment should 
most economical puddling plant possible. 
Staffordshire Iron Steel Institute 
stracted through The Iron Trade 


1920, pp. 152-156, 4 figs. dq 


(Paper before the 
Nov yA 1919, ab 


Review. vol. 66. no. 2. Jan. 8, 


and 


read 


PHYSICS 


ABSO or Time Basep ON Newronta™ Laws, Gabriel 
Lippman he unit of time in general use, namely, the second, 


is an arbitrary and not an absolute unit. It is a submultiple of 


the solar day and can be obtained only by astronomie observation. 


If some fabulous be ing flew over from the solar svstem to Sirius, 


he would have lost the second on the way, at the 


nstant when the 
earth’s system disappeared from his sight. On the other hand, 


if the same being had some formula to express an absolute unit 


of time, he could reconstruct this unit no matter in what part of 


the world’s svstem he 
of the is, however, of quite a practical value in that 
it permits the elimination of arbitrary m ft 


might happen to be. In physies the us 


absolute unit 


umerieal coefficients. Suel 


coefficients are inconvenient in that they complicate the form of 


equations, ntroduce a possible source of error. and. what is still 


more important, in numerical computations tend to conceal thi 


nature of relations existing between different 


Without absolute units it would have been very difficult 


phenomena of 
character. 
to create the electromagnetic theory of light, for example. It is 
therefore very desirable to secure a definition of a unit of time 
in absolute measurements. 


The present author builds up an absolute unit of time on the 
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where f ! L nb m 
j ; Ny e 
itad ( each « e N 
t I 
of attr e e ilue o 
of me ( ray hich may be ! Kv this 
the u ree determined It is the tr xist ' 
hetwee ich hich is equal to ed b , 
it 25 per « G0) 
a unit ( ( 
‘ ' 
Hi ’ , he N ! oO 
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fj 
where the t ti 4 ember det 
emploved t ersely, | q ator } dgaennes the unit of orce em . : 
1 ved ¢ 7 member fF thy equ tic P — ty fined te _ i ™ - —— = “ 
We may therefore 
’ * 2 —— 
7 r y " » Z ré 
‘ 
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. rra itiona d eq ! 
\\ ( e& aime I by 4g ’ bop 
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We nme } 7, 
, 
hy } ir lL’ by d ' s 
fo t 5 : x 
; ~ > 
thy = 
——— ——— —_———— > 
() I I ‘ 
H I | \ ) 
t) 
y , \ ; — 
lengths, whic ans that a unit ot i" Ss ae ( ( t he U4 UO. may oN 5 } 
choice « ' eth and is t} same il e 4 Cra 
system or the meter-ton «<vster or even the oot-« ) r SVS Us H oO | ) 1.M.S Paper p 
tem As regards the coefficient 5, it has to be consider d or if sented betore the Ra va Fire P ( \ ) ) ( 
we wish to attempt to replace water as a typical substance by tion at ago in N ember 19] ), at thes is e hem 
some other substances For « xample, if we should desire to r place ot the Committee on Oj] Burning Appl ances, B. S. Mace, Cha 
‘ 1 ¢ ¢ 4 +} . +4 mar 
Dy mereury, the factor o would be equal to \/ 13.6 and e unl : 
‘ —~ lhe Report of the Com ill per rules an 
of time would be 13.6 times greater. : : 
on ‘ : quirements for the storage and use of fuel oil and for the e 
The author discusses in detail the methods of introdueing this a ; 
struction and installation of oil-burning equipme: 
absolute unit of time into various physical computations ( An- ‘ 

7 — 202 | im € schoen's paper called atter on to the tact that w r 
nales de Physique, 9th series, vol. 12, Sept.-Oct., 1919, pp. 226 ' ‘ox: 
237 : has been used for locomotives in the West and on the Oo! 
col, t) . . : 

Kast Coast for a number of vears, there would appear to b 
well-defined standards accepted, and even the individual ra 


RAILROAD ENGINEERING roads appear to consider this fuel as not yet entirely permanent 


It seems, however, to be time to formulate standard specifications 


Ripken Avuromatic Drirring VaALv: FOR LOCOMOTIVES De- 


In an advisory form, at least. that may be adopted by railroad 
Seription of a drifting valve which is operated by th compression 


preparing to adopt oil as fuel. 
in the cylinder, known as the Ripken valve, and in use on the Not enough attention is beir 
Minneapolis, St. Paul and Sault Sainte Marie Railroad 


The valve comes into operation before the cylinders are emptied 


paid to safeguarding the storag 
of oil at points along the right of wav. fh loading and unload 


ing of the oil, and the fueline of the tenders 


of steam pressure aiter the throttle has been closed and is ke pt One of the obstacles to the determination of iniform standard 
in operation and furnishes the needed amount of steam until the lies in the wide Variation in the flash test anc COSILY test ce 
pistons cease to move. It is automatically closed ist as the oils « mploy d for fuel purposes in the different n 


engine stops by the building up of pressure in the steam chest. country. 


Only one valve per engine is used as the steam is passed directly A number of recommendations ar ade as to th rm ar 
to the branch pipe or the saturated end of the superheater header. _loeation of large storage tanks and methods of ieling de} 
This arrangement is advantageous as it reduces the amount of Railway Age, vol. 67, no. 22, Nov. 28, 1919. pp. 1069-107 
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REFRIGERATION 


Salt Precipitation from Mixed Solutions by Crystal- 
lization through Refrigeration 

Sar PRECIPITATION BY REFRIGERATION, Berthold Block. In the 
chemical industry many salts have to be precipitated out of mixed 
solutions by means of erystallization. This is done by cooling the 
concentrated brines to the point where their ability to maintain 
the salts in solution is reduced. 

Fig. 11 gives th 


indicating how 


solution curves of several salts in water, 


much of the salt at various temperatures may be 
contained in 100 grams of water (saturated solutions). As shown 


by these curves, the solubilities of 


various salts are unlike to an 


extraordinary degree and each salt will yield a greater or lesse1 
precipitation out of a brine at a given temperature. 

Thus, the case of Chilean saltpeter (NaNO,) 
cooled from 90 to (194 to GS dee. tahr.), out of 165 
solution at 90 deg. cent. so much is precipitated out 
that only 88 grams remain in solution. 


lor ex unple, ll 
20 deg. cent. 


grams held in 


The eurves show that many brines can maintain quite consider 
able amounts of salt in solution even at 20 deg. cent. (68 deg 
fahr.) and that substantial amounts of erystals are precipitated 


only when the 


ture. 


brine is cooled to a considerably lower tempera 


Because of this, provision has to be made for certain salts t« 


cool the brine 


to. quite a low temperature and Fig. 12, for example, 
shows an installation built to precipitate out of its solution potas 
sium chloride. In this case 3000 grams of brine at 20 deg. whe 
10 deg. (14 deg. fahr.) will precipitate out in erystal 


form 200 grams of potassium chloride. 


cooled to 


The cooling is effected in two stages: by means of a water cooler 
to + 20 dee. cent. (68 then in an ammonia 
14 deg. fahr.). 


he ammonia compressor A compresses the ammonia and 


fahr.), and 
10 deg. cent. 


deg. 
refrigerating machine to 
Lorees 
it into a coil condenser B, in which ammonia under a pressure of 8 
atmos. is liquefied by cooling water having a temperature of 15 
| (59 deg. fahr.). 

18 controlled by 


eouls ( of the 


deg. cent. The liquid ammonia, the flow of which 

a special valve, is then again vaporized in the 
crystallizing cooler D, the ammonia then going 
back to the compressor by means of pipe EF. 

The precipitation of the erystals is produced by cooling the brin 
in cooler B, the salt settling mainly on the cooling coils (. It is 
then swept off of them by special adjustable brushes, which also 
help to maintain the efficiency of the cooling action of the eoil C. 
The erystals precipitated in this way sink through the brine and 
colleet in the cone-shaped bottom of the cooler, whence they are 
from time to time discharged into the straining tank O throug! 
a quick-acting valve G, It is necessary to have the valve of a 
quick-acting type in order to have the liquid pressure discharge 
the erystals containing brine without letting out too much liquid 
itself. The straining tank O has on top a fine screen on which the 
brine falls. The thin liquid passes through and is strained off 
while the erystals remain on top of the screen and are collected 
therefrom from time to time. 

In the installation described approximately 6000 calories (say, 
24,000 B.t.u.) would have to be absorbed from the refrigerating 
plant per hour. In order to reduce the consumption of cold the 
installation is so arranged that the brine which leaves the erystal 
lizing cooler D at H is conducted to the jacket of a second erystal 
lizing cooler J and on the way precools the fresh brine whicl 
enters at K with the temperature of 20 deg. cent. (68 deg. fahr.). 

Brine entering with the temperature of — 10 deg. cent. (14 deg. 
fahr.) takes up heat to the extent of leaving the cooler J with the 
temperature of 5 deg. cent. (41 deg. fahr.), whereas the fresh 
brine which enters with the temperature of 20 deg. cent. (68 deg. 
fahr.) leaves with the temperature of 5 deg. cent. (41 deg. fahr.). 
The salt which is crystallized out in the meantime is swept away 
by brushes in the same manner as in the first cooler and pre- 
cipitates out through the quick-acting valve L into the same 
straining tank O. In this manner the consumption of cold is 
reduced to about one-half. 

In computing the consumption of heat in refrigerating installa- 
tions of this type it is necessary to bear in mind that im addition 
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to the heat which is necessary to coo! the brine itself, quite con- 


siderable amounts of heat have to be aus heat is given 


up in the process ol precipitation by ervstallization it the 


taken care oO] 


Instant 











en the 


amount of heat thus g » being the sai 


aissolved sa passes INTE thie o 


previously consumed in order to dissolve the s I f yt 


cooking salt about 20 calories per kilogran 30 Bat ver Lb 
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Fic. 12 Emm. 


PASSBURG 
SALTS OUT OF 


INSTALLATION FOR 
SOLUTIONS BY 


PRECIPITALION OF 
REFRIGERATION 


were consumed, for potassium chloride (KCIO,) about 81.5 
calories per kilogram (147 B.t.u. per lb.) and so on. (Zeilschrift 
fiir die Gesamte Kialte-Industrie, vol. 26, no. 8, August 1919, pp. 


57-59, 3 figs., @) 
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STEAM ENGINEERING (See also Railroad Engineering) he amount o e \ 
kM OYMENT OF NOZZLES INSTEAD O} CYLINDERS OR W ; 7 


IN TURBINES, Prof. R. Mollier. In 1904 Professor Dolder pro i | 1 


po ed in the Nehwe rische Bauzeitung a new idea for the " ‘ 
provement of steam turbine he main te ire OL which ¢o1 ed Bec pear } 
in removing in the turbine o much of the a le « ! ’ 
0 ‘ ( ( 1 ‘ ‘ ! } ) oO Y . P ol 
p n expand , 
‘ 0 ‘ I I ‘ ‘ 
mine « ‘ ‘ ) ‘ 
\ tT ! 
t 4 ) 
rs ol | 
Ile pointed o 
( ‘ pal ( ‘ \ 
I at rgur t L) > Z 
‘ ( e eonde ! , 
4 } BOS fF 
| ’ 
« ‘ rio | 
cycle to re | MI 
; ra) a ‘ ‘ wel 
rth rm nta 
hic A} hee ee | ‘ é 
wi ) ‘ 
\ ) , 
‘ SlVe ‘ ‘ ‘ 
{ ‘ u 
Ts 4 
’ ‘ ‘ 
I 
i 
' hoiler 
sil 
i ‘ ‘+ Té 
y ’ ; ‘ ? ‘it 
) ) ( ‘ . Oo ‘ ‘ 
‘ ‘ ( ‘ ‘ ( reu ‘ ! ~ ‘ Tr ) 
( iil ‘ T ol ‘ 
) ) ri ‘ " i ' ( r eY re fa ( oO eS 
" a) ! or ‘ ( ‘ | ‘ ( ( hoiler 1 G 
he , : , , ealine j . or 1 re , » hoiline an ere ll 
l e ¢ oO el Ve } eto b D > T ‘ 1) wee ( els B t I ne uid 
. rie r examp by turbo-ce resso I L plece hte t ind s, thus 
SCs nowevel t I s ot ! ‘ Taal el ! mossipie to get aT} ‘ yr pelore ( neets ould srow 
wi either uned or expended b he i a ‘ yvemet! hough this s hee done Ww lO s ro he 
wnoul ‘ re { ‘ r abst! ‘ ol f eo ! ym he waste 
sal ras he ene nNressio ‘ } the t e \W , 
lr ( ( ol I ( s, Ul I ~ ‘ I ON S ! e} I I har \ ( rep CT ( ived 
t the veloe es 0 ‘ is are so sma it the w ( rie S . re } ifferenc ' } es creotel } 
to overcome ‘ ee thus pro cer na 1) ele Cl! vere river ct role ( 0 flexil ) 
tirely, and evele o his character the leg! Because ¢ e¢ great sens eness of the she ( es of 
2 2 2 rebox temperature, it would appear that a boiler whi built 
| pdr » and | ] | as to permit the sheets to expand inder the influence of tempera 
e . ‘ . ture Py | mces W 1] nut lecs ctrecc ipon the stavbolts and Py thar 
navy be taken as Lully representing the work galned auring Nhe one wher such motion does ot exisi 
4 } 4 +] + +1 77 +} ; 
cyele or the work expended to earry it out. In these equations ; ~ m= ; ste Be y left the cos ogi saionsadion area 
De Us 1 and S represent respectively the pressure, volume, abso] 1Lé om ve oe has teal sam peter aes; es - niga 
temperature a d entropy ol the gases. ne provaine stresses that the several pare of the boil ; ae recent 
upon to sustain (Railway Age, vol. 67, no. 23, December 5, 1919, 


In the eyele of the second elass, that is, a duet with variabl 
. rn ) 09 3 fies... ¢ 
cross-section, the resistance cannot be neglected since in that case PI 1088-1 t, 13 figs., eA) 


we are dealing with great, and often very great, velocities. aninzions 
2 , 2AG oMENTS 

In a cyele of that character the work gained or lost cannot be PESTING AND MEASUREMENT: 

expressed by the above integrals and the area of the eycle cannot TESTING ABRASIVE WHEELS FOR Erriciency, Raymond Franeis 

be expressed in the p-v or 7-s diagrams. As a matter of fact it Yates. Description of methods for testing abrasive wheels and 


is greater or less than that expressed by the above integrals, by some of the results obtained. 
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tr 


ases where it is necessary to determine the efficiency 


is types and makes of abrasive wheels. 


In particular, the 


such wheels have methods to determine 


must 


s gives the best efficiency. 


Wheels are made in various grits, grades and bonds. By grit 


is meant the size of the abrasive particles that constitute the wheel, 


irticles being graded by the number of meshes to the square 


neh on a screen through which they pass. Thus, 10 would repre 


sent a very coarse wheel, while 200 would indicate a wheel com 
posed of fine particles. Grade indicates the nature of the abrasive 
ub ce as regards its temper or hardness, and eleetrothermical- 
s now possible to produce abrasive substances desired 
hardness "he bond of a wheel is the substanee that holds the 
brasive particles together in a solid form. It is extremely im 
portant and is a large factor in the determination of the efficiency 
the wheel when cutting certain substanees. For instance. if a 
whe = cutting east iron and its bond is not of the prope r nature 
the particles may lose their sharpness and vet remain in place, 
he bond may not be able to hold until they become sufficient], 

ill to break away from the rest of the wheel. In the first place 
ry low cutting efficiency will result, as the dull abrasive particles 
ng o the wheel and cause undue friction in rubbing over the 

ir of the iror In t second case the wheel may eut freel) 
nd quickly, but will wear down very rapidly American 
Va ) f ol. 52. ne a 1A, 19?0, pp 139-141. 46 tig . ep) 


THERMODYNAMICS 


Fic Heat AIR Room TEMPERATURE AND at Lov 
RES, Karl Seheel and Wilhelm Heuse. 


OF 


AT 


paper of which only the conclusions ean be given here on account 
of limited spaee available. 

the specifie heats of air were determined by means of tw 
calorimete and the average data of observations are pres 
lable 2, where, in addition to the direct readings, are given tl 
eorresponding units ealorie masses obtained fron eleetrie iss 
DV ! nly ng the latter wit} t eat equivalel ot the vr) 
Ser ch is 

0.23865 
Sec 

he tests confirm what has already been tound by Swat name 

that the speeifice heat ot air at room temperature is cous derab 
ore han that found by previous lvestigators, particular 
by R il 

| le given DV Swarl In Calorie 1 Ss ! S, Dhetne 


0.24173 —— 
—_ iv 
g-caeg 


4.180 watt 


this may be computed the comparable value of the specific 


was based on the value of 20-dee. calorie seconds. 


air at 20 deg. in eleetrie mass units 


watt-sec. 


which agrees perfectly with the results obtained by the present 
writers 
| he 


relation between the specific heats of air in accordance with the 
Usually 


’ dp dv 
Cy Cc) 7 u - 
dT /, dT } » 
wishes to determine the values on the right-hand side of 


the Waals then 


atmospherie pressure and room temperature one obtains 


value of the specific heat permits us also to determine the 


formula ¢,/ . 


lt ! 
one 


the equation, van der equation of state, for 


R _ watt-see 
Cp — Cy = L.0O45 

g-deg. 
and M 


8.316, which is the gas constant. 28.95, which 


Henee 


where ff 


molecular weight of air. 


is the 


Walt-sec 
Ch 1.009 
y-deg 


1 1.400 
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W her the temperal ire decreases, the speeit eat of ill 
creases. ‘The increase is noticeable at 78 deg. cent 1 reac 
the value of about 5 per cent at 183 deg. cent W he 
pressure is reduced to atmosphere, the increase of specific 


is still noticeable at 183 dee. cent., but has a smaller numer 


value (3 per cent It appears, therefore, that qu: 


he neighborhood of its point of condensation, air shows the s 


behavior that Knoblaueh and Jakob, and later Knoblaucl dd 
Mollier, have found for steam. 
According to Linde the specific heat cp at pressur 


be 


ot the ideal gas state independent of the 


solute temperature 7 may represented by the specifi 


if ripe rature, that 
infinitely smal when the following 


the ease ot pressure, 


hola 


olas wood: 
| =} 
| 
Che constant mav be calculated trom experimental obser 
the Joule-Thomson effect. If p is measured in atmosply 
tor air a 21,500 According to the tests of Linde this 1 


holds rood for the case of small pressures dow: 


ot condensation of air. 


With the aid of this tormula it is possible to elimina 
1.009 at room temper 


speeine ! 


determine from the 


speeifie heat p al equal 


and atmospheric pressure the 


pressure and at a lower temperature. One finds that uw 
atmospheric pressure at 78 deg. cent. 1.013 and fr 

value and the Linde equation the specie heat at LIS ce 

is ¢; 1.065, while at a pressure of atmosphere and 5 
dee. cent. « 1.045, all values being in watt-seeonds pe 
Within small fractions d6f one per cent these figures eq 

values Tound exper entany Zeitschr ft fiir Sane 
Stickstoff-I 1. 11, nos. 9-10, May 1919, pp 


VARIA 


Ot Versus CoaL ror Use on SuripsoarD. The following sta 
ment in Power at the end of an article deseribing stokers for 
on shipboard is highly significant. 

The navies of the world will use oil regardless of price. §& 


too, will fast passenger ships. It is believed by many that ther 


is not enough oil to warrant its wide use in the merchant marin 
for many years, although within recent weeks rich oil finds are 
reported from Colombia. Just now American coal is selling 

Italy for $36 a ton. So it is not bad bus 
ness now to use oil-burning ships in the coal trade to Euroy: 
Yes, the mechanical stoker for ships is here, and when oil agai 
becomes high-priced or its supply alarmingly diminished, it w 

(Power, vol. 51, no. 3, Jan. 20, 1920, pp. 86 


The freight rate is $22. 


come into its own. 
89,8 figs., g) 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as c compar 
tive; d descriptive; e experimental; g general; h historical; m 
mathematical; p practical; s statistical; t theoretical. Articles of 
Opinions expressed 
The Editor will be 
pleased to receive inquiries for further information in connectior 


especial merit are rated A by the reviewer. 


are those of the reviewer, not of the Society. 


with articles reported in the Survey. 
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‘ I La | anil al t = 
Screwed Pipe Joints , 
, ‘ It 
( i ( 1 
vi) a= = 
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V/ V aad 
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y / t matter evel O ( I it 
_ ‘ < 1 ( i 0 W - year rou 
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wmnoul OL wor 
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A ( e sides he threads and not nde a 
Vine thread 1s perrer Ave See pipe 
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» the leaks, a thing that should not be done, as in mos writ el ( ‘ ey would not make a jo J 
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ges Standard gage. It is almost impossible for the manu \ ! one-sixth were taken off it w l 
ers to do this, as a tool made perfect to the Briggs Standard 
ot stay that way very long in practical work. It is most Henry Rir 
that the sharp point of the thread on the lap oO! die wi { ( ()} 
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Discussion of the Horsepower of Resistance 


To THE Epitor: 
A measure of performance of tractive machines which is con- 
venient for broad generalizations is 
speed WV 
a or 
horsepower H 
For the battleship Pennsylvania, this coetficient has the value 
47,000, based en shaft horsepower. A freight train with a 
resistance of 10 Ib. per ton at 20 miles per hr. gives a coetlicient 
of 75,000. In general, the value of the coefficient is ( 750,000 
Rr, where Rt 
A man on a bieyele may realize a value of C around 40,000. 


weight 


resistance in lb. per ton of weight. 


For an average pleasure automobile, C = 5000. The lowest values 
of all are realized with airplanes, because these machines sustain 
as well as propel. The NC transatlantic hydroplanes give C = 
1900 at 80 m.p.h. The usual range is from 1400 to 1800. High 
speeds always tend to reduce C, because power increases faster 
than speed 

Since for an airplane H = dV*(KpA-+- Kp) 375, the coef- 
ficient becomes 


375 W 375 W 375 
dV*(KpA + KP) R tan i) 


where R = total resistance, lb., and 4 is the gliding angle. The 
coefficient in question is therefore (in homologous units) simply 
the reciprocal of the gliding angle. It should have a high value, 
as the gliding angle should have a low value. Since Rr 2000 
a 750,000 Rr, as above. 

Efficient airplane flight seems, therefore, to involve high alti 
tude (low d), a proper wing form, and low parasitic resistance. 
The question of altitude is influenced, however, by the falling off 
of engine power at high altitudes 


W. D. ENNts. 
New York, N. Y. 


Economic Loss Caused by Rust 


To THE Epiror: 

The actual eeonomie loss and wastage of steel and iron tools, 
machines, vehicles, agricultural machinery and implements, parts 
and supplhes of all kinds, due to rust from moisture condensation 
and to corrosion trom fume s, ete., must be enormous. 

Are any data or statistics available which express this loss? 

INDUSTRIALIST. 

New York City 


WORK OF THE BOILER CODE COMMITTEE 


HE Boiler Code Committee meets monthly for the purpose of 

considering communications relative to the Boiler Code. Any 
one desiring information as to the application of the Code is requested 
to communicate with the Secretary of the Committee, Mr. C. W. 
Obert, 29 West 39th St.. New York, N. Y. 


The procedure of the Committee in handling the cases is as 
follows: All inquiries must be in written form before they ar 
accepted for consideration. Copies are sent by the Secretary of 
the Committee to all of the members of the Committee. The in- 
terpretation, in the form of a reply, is then prepared by the Com- 
mittee and passed upon at a regular meeting of the Committee. 
This interpretation is later submitted to the Council of the Society 
for approval, after which it is issued to the inquirer and simul 
taneously published in MecHanicaL ENGINEERING, in order that 
any one interested may readily secure the latest information cor 
cerning the interpretation. 

Below are given the interpretations of the Committee in Cases 
Nos. 262-266, inclusive, as formulated at the meeting of December 
2, 1919, and approved by the Council. In accordance with the 
Committee’s practice, the names of inquirers have been omitted 


CasE No. 262 


Inquiry: Does the term “ equivalent pitch for cylindrical sur 


face’ as referred to in Par. 212¢ of the Boiler Code ipply to the 
outside shell or to the inside shell? 

Kteply: It is the opinion of the Committee that this term in the 
formula of Par. 212¢ refers to the surface to be stayed, which in 


this case is the inside shell. 


Case No. 263 


the intention that Table 5 the Boiler Cod 


vluich speeifies the maximum allowable stresses tor stavs and stay 
bolts shall apply to iron as well as steel stays? Are sub-items 


) apply to iron as well as to steel? 


5. @& a d ¢ supposed 
0 Is it assumed by the Boiler Code Committe: that an ordinar\ 
expanded boiler tube has no holding power in the tube shell what- 


ever? What 


upposed to have? 


olding power is a beaded tube or a welded tub 
Reply: a Items a and ec of Table 5 apply to iron as well as 
steel, but in aeeordanee with the requirement of Par. 4, item e 
ipplies only to iron. 


b It is the opinion of the Committee that tubes which are 
merely expanded in the tube sheets have a large initial holding 
power. However, under practical conditions of operation, where 
the seating of the tube in the sheet is disturbed, the holding power 
of tubes so attached is different. It was for this reason that the 


Code requires either beading, flaring or welding in of tubes. There 


lave been many tests made on the holding power of tubes, the 
results of which may be tound im teelhnical literature and hand 
books. 


Tnqgu re: Wha orm OL test will be required 0 he shell of 
a miniature boiler formed by the eupping and hot-drawing process 
trom a sheet of firebox plate which meets the requirements of the 
Boiler Code? It is believed that the specilying rebox boiler 
plate steel and subjecting eac! nished cuppec oO iwn 
shell to an hvdrostatice tes using th ormula P  OOOL/D na 
tl iltening’ te 1 coupon cu I T ( ) a VI 
piece, this el O st to go to 5 time ‘ ekness 
would be s ‘ o rantee o } shed ' vould 
be far more representative and better test than taki ests trom 
the material betore t cupping a d hot-drawn ry operations 

kK ply | ] ( ion of the ¢ m er at 1 ( rebox 
plate material from which the boiler shell is formed meets the 
requirements OL the Boiler Plate Specifications of the Lode, and 
{ the shell is properly annealed atter drawing, if consid 
ered as having met the requirements of the rul he Boiler 
Cod The Boiler Code Committee has beer ormed that for 
proper annealing, the shel mld be subjeete a temperature 


ol 1550 deg. tahr. 


Inquiry: Is it the intent of Par. 25 of the Boiler Code that 

hemical limits for carbon are applicable only to firebox plate and 
to flange plate 

Reply: The Specification for Boiler Plate Steel in the Code, 


which is in conformity with the similar specification of the Ameri- 
ean Society for Testing Materials does not specify any chemical 


limits for carbon in steel plate of the flange grad 
Case No. 266 


Inquiry: Does not the reply given in Case No, 206 conflict 
with the rules in the Boiler Code for ecaleulation of structural 
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members for the stiffening of unstays d portions on heads of In the mechanical-engineering curriculum tl spe ilized sub 
boilers ? ects include machine desig shop practice hermod umies, 
Reply: It was not the intent of the Boiler Code Committee i power engineering, plant design, heating and ventilation, 
Case No. 206 to indicate that the stiffening effect of the me: rivera n and f n The relate ibiee are 
used to attach the braces to the head could be added Lo the alu ectrical mac ner aesigi l surve 4 
of the brace in determining the maximum allowable work \ ana : I the rious specialized curr i eal the 
pressure for which the desig constructes ( ifex by nal ( electrical 
y nec i ‘ i eT l ‘ r Su n peciall ‘ ] y 
ehosel ) thie ave! rou ind poorer stu ) ed 
‘DL: WI . >D _— | , ' Lp 
SPECIALIZED CURRICULA IN ENGINEER- | by good-sounding names 
ING COLLEGES Employers of graduates from engineering schools are usually 
t « eerned wit he name of decree the ra) Q neer holds 
By A. A. POTTER, MANHATTAN, KAN e ¢ nutac rs do diff e | el 
QHOSE vho ir’é responsible I ce auect o I a Cat rica I i ‘ rained echal al 
departments at u versities or colleces re urged b a) ‘ ers \ pl enta ( La telephone comp ited ft if 
le ‘ i ~ Lr i) ) ers to make the eu;©rric D ‘ ' p ng , ccep met! ra . a 4 “ ne 
some i narty ri ( rit ther rst Tew " ad . n Ct! ‘ Ss not care to selec f 0 cloo who 
i ‘ aiat Bh ie i i y ‘ 
vradu 0 ‘ ‘ ! S » meet ! needs Oo I per ‘ I I . pone engineers 
’ ’ ‘ ! 
ndu others tf it engineering schools are now devo ere possible to prea e| Oo oO! 
too p ; "nT ipl d , er @¢ lation ‘ I aT i i y " ed 
Mr. Benjat G. Lamme, chi ugineer « { \\ . Even in suel ses a broad engineering training would re 
he ( Ma ] ( T r { ) pa ' { ec! he , eer Wl ; t Ss WOrK . arity 
nit tra in’ or ¢ rineers bpetore ( P tsburg! Ser } spe el Vill SO absorp Nis energi¢ is to lea vers 
ad ~ : : ad + + + + +} 
Ame Ins f Blectriceal Basineess in 191 int himself with related specialt tec 
, , ’ ol gras tes from engineering schools show that, while t or 
S special oO! 5 5 
: branc »f engineering. compat ema 
I been quite a fad for specialization in engines training t e particular field which they had expected to ¢ hen at 
rt ~ sonal ) s that specializ g i g ; ees 
is \ ) exce ‘ - a ry vw i | f has ” 
De faise ea i S at if , F Dear M I 00 Presid oO re Amer 1 > el ft 
indiv e ¢ t oO ‘ it ’ , Mi ine leneineers n tl September 25. 1919 1¢ ¢ 
leaves school f : : r! er a ] r \ rd 1 he following state 
lent ed In college t i 
~ ‘ ‘ ~ y g ¢ ‘ vy} ss for é 8] they 
y e st re vrong i is | re 3 S t vhich t engineering ges must 
} , ‘ } r. ’ 
Sila \ 1 ab i i ire | ‘ i ge r t¢ ‘ ote onal 
{ 01 A | id generai ft ] t ¢ ¢ Ss tor wo he f their 
desirable fo the = vh } ity ‘ g ‘ ‘ ike for bre } } } sacri- 
I re fe! 1 in so that ne ean they 
| ’ ror eves ire ¢ oO r ‘ i S 
at » « ( ( ( rineering, eiectrica I I 
s ( Oo ‘ r es trom 
ul I ‘ ‘ or [here seems also to be ) able 
“a Tatil s ds the ) er to tl pinion 
dé! 0 ry eel r ; 
~ i ' ) 1) ( ‘ Y ; o} 
ne ; ral er ' ~ < 
;' ( eT! T ( ) I cula, 
0 i LIA leat ( I 
l eering 
4 ‘ Perne } ad 
VU O ' ’ 
namic I ! cuiun 
erinecring dnett ering 
~ l Co ( , iY 
Sp ¢ i ive so T ad ) I 
- ( ) ) wit 
: ‘ ) pies ‘ ‘ ‘ ( or 
‘ ra ) sonry 
I a) ~ ’ . 
i 
: ) I I Lr mic 
‘ a sas to 
S 1( aame 1! 
\ r ¢ I ‘ 
) } ee] eu 
| nowst 
oO , ner « ‘ 
and » economics and ra 
( n I and 
r iry ! ‘ r «iT i 
per « ee! iY Diects t l , nee 
Oo inte 
( t r < 16 
eertal 
\ S10 su surses 
l if i I mT na 0 aa ~ 
( ‘ onsideral ieal 
cle ; ay i? ore 34) 
sé d erete eo! ! ! é ( 
r sub lec r OD racti ( Oo ri I will 
9 r S 1s 
Ari ‘ I 
‘ ne 
ele¢ er eurri ll the sp ) - 
( eet! Vv. ¢ ce ind a eu . . 
\ ) \ ‘ General Manag O . onal 
, , ‘ o r ’ 1) enginee? 
= \ ( ( ( 1.892.000 1 were 
en ae | \ < i es relates : 
, . | ~ 119.06 x 05 000 ’ toy 
s ( la ! mod mics, s practices 
, ' ) ifacturers were engaged i 
\ eat { 4) rT ij 
SO .000 workmer! vlesale 
\ , ; P Mid-« . rH ilue oO ni S is. il round rures 21.808.000.000. 
* » sane - EN ® t Bartles Uv There aré ype t 7,100,000 motor ehicles register: 1! 
; i i - 
D D f K \ c S : hich 700,000 are motor trucks, these latter 
f Eng gs Sansa Stat gr ege . : mie 
M . Yr disp ed, it 1s estimated, over 3,500,000 horses. 
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Mechanical Engineers to Meet Next May at 
St. Louis 


i} 
i¢ 


| he Society of Mechanica! 


Engineers is to be held at St. Lows, May 24 to 27, the first meet 


Spring Meeting ot American 
g on Monday ot the week of the convention in accordance 
Detroit last 
the interest throughout the Mississippi Valley and 


Ing bel 


with the plan followed so successtully at year. 

In view of 
in the territory contributory to it, one session will be devoted to 
a discussion of river-transportation problems, and the movement 
under 


Mississippi River, with New Orleans as the port for shipment 


now way tor the development Ol transportation on the 


of goods to South American and otlier countries. Another session 
will be devoted to the subject of the Valuation and Appraisal of 
Industrial Properties, using as material the papers presented at 


the last Annual Meeting 


by the Committee on Meetings and Program. 


upon which discussion is being solicited 


} 


Papers are also 1n 


prospect on fuels, oil engines, measurement of the flow of water, 


tests, aeroplane design, ete 


Mem 
Franee, on Turbo-Com- 


transmission of heat, pumping engine 
A paper 1s to be presented by the recently elected Honorary 
the Society, A. C. E. Rateau, of 
pressors for Increasing the Power of Aeroplanes at High Alti- 
tudes. It is also expected that papers will be 
Mid-Continent Section, representing the oil districts of Oklahoma, 


ber of 
presented by the 
on subjects relating to the distribution and use of oil for indus 
trial purposes. 

St. Louis is a rapidly growing industrial center, with one of 
the most progressive Chambers of Commerce in the United States, 
engaged in educational work for the increase of production in 
agriculture and industry, both locally and throughout the state, 
and for the improvement of industrial conditions. A large hous 
ing undertaking is under upon which there will be a con- 
tribution at the meeting. An immense plant being erected by th« 
Chevrolet Motor Company is one of the influential 
There are numerous manufactur- 
ing plants, some of large size and several of the most modern 


way 


factors in 
bringing about this movement. 


equipment, undertaking unusual lines of work of interest to mem- 
bers of the Society. 


THe JOURNAL 
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The parks of the city, with the outdoor municipal theater and 
the Art Museum in a location remarkable for its beauty and 
extent of The hotel 
accommodations are good and modern, and altogether the city is an 


view, are among the finest in the country. 


ideal place for a meeting of engineers, and a whole-hearted wel 


come 1s assured on the part of the local members and their many 
friends of the city, both within and without the profession. St 
Louis is proud of her accomplishments industrially and as a civic 
community, and justly so. The Committee on Meetings and Pro 
gram and the officers of The American Society of Mechanical 
Engineers are gratified at the opportunity whi e city ha 
extended to the men ership lor a econvention w ‘ promises 
be one of the greatest the history ot the Society 
What Is Engineering ? 
The ¢ , ‘ Develor \) e f 
( | ‘ . rt I Diree ed 
thy } ~ WwW . rn 7 
| ( it 
2 Engineer L Scie 
| 0 
develop —_ — e or . 
\¢ Cll Ey ‘ ~ 
| t = l l ( I 
electrical. and minit 
0 rine requires } sica 
eS ‘ l ( Nat iT 
The PSS t one who b 
a ype! ( s au ( oO ( i direc 
‘ ( nstrue neineerine Wor r r ‘ 
l I 4 - ms ‘ eny reer tg 
? | ne: ring s erea e s& ne¢ and iT py 4 
economically t materials and rees Natur i 
eonvenience of ma 
t Engineering is the scienee of industrial effort, and th 
science and art of applying this effort for the welfare of the 


publie. 


, 
science and art of 


in the 
the purpose of public welfare. 


V ersed 


An engineer is on 


effort made for 


Civilization Follows Transportation 


Many 


Paris, better know: 


Protessor Metehnicoft. of the Pasteur | stitute, 


for his work in the field of biology and micro 


ears ago 
pathology, published a book dealing with the history of aneient 
civilization. 

He s| 


rivers, 


owed that elvilization tollowed the eourse ot hie vreat 


whiel natural in the light of our 


Was only 


knowledge. Great cities as well as even such erude manufacture 


as existed in the ancient world required the movement of goods, 
such as fdéod and building and raw materials, and in a roadless 
world the rivers presented the only available cheap neans of com 
munication. 

In this country the early settlements followed the same water 


paths. The Hudson and Ohio rivers, and later on the Mississippi, 
were the great liquid roads carrying the early American commeres 
and settlers. 

As civilization wealth of 
increased, the rivers were not sufficient to carry on the commerce 


moved, however, and the nations 
of the world and canals were dug, at first as outlets for rivers 
into more convenient directions or as connecting links between 
important rivers, and later on as more or less independent means 
This represents the transportation 
tendeney of the 18th century and the early days of the 19th cen 
tury. The historical Manchester Canal in England is one of the 
best illustrations of this phase of the transportation problem in 
Europe, and the Erie Canal, which practically made an empire 
state of New York, serves as a good example of the application of 


of communication. basie 
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th same principle to conditions throughout the « U nites ( : ! SCL 
States if rings ‘ i! | \l 
But water transportation is at best oniy a makeshift lt is no on eC) ( ) M 
slow and, when created artificially, by no means cheap. n Nort} ! ! , 
\n ries ! is closed to users tor several months I thie year. and opportu tie oO the ly 
Further, water carriers have to be large in order to be e om deve ) ‘ 
\! n tur meal that the roods hipped ave to be either il My | 
bu character or haye to be aceumulated until ther é ig} Technolo e £9 500.000. 
to fill a steamboat All this corresponds to thi rT ’ 
development he dustry was still movi slow 
e ne e creation o he 1 ! ive 
M the cning immense remions ot the county 14 \ 7T ed. $1.000.000 
ers ol ! The great American Northw 
I it I ] i 
OO! d On. 
' \ 
| 
l tree teeree 
Mr. | 
; 4 P 
| 
rod Mr. ] 
, ry ‘ 4 
ed. bu ? . 
! rl re o 
we way \s tl . Conference on National Safety Codes 
yuaile d ti earher Wester 
Het pher | ( as helped to build the Empire \ general conference tety « es ¥ 
Mar rucks are ope ai s attended by represer ! ' ; 
l eountry i! t rop ke ti0ns 1 erest¢ ! ne rey t , , 
possil ( met f the rich mine ee R cluding engineeri: rade org re , 
(me SO At and in the < ‘ #31] | phases o I ist? ( \ e | 
eater vilitic which it would now perhana b re taken at this « ' E) S 
db . to disenss ( ommiuttee as a req e N Oo S ( 
Inter \ss Ind \ soar ( 
rr . — ‘ missions, and the Bur 1oftS ards «a 
Phe “Mysterious Mr. Smith Sg ts dry ater rege pean anton 
rhe stor w the new buildings and some of t } ent 1) to deten rdey , ; 
the Massa etts Institute of Technology in its new sit n the safety eo 
Charles River Basin, Cambridge. Mass., were mad . 2 oO reco! e A S. ¢ ) 
t 1iies ‘ rib ns o a certal Mi > I 
ra KNOW 1) vho have kept ll toueh witl ec! r ; to e Tel ) , - 7 
nit ount February 
Who Mr. Si is, wever, has been a zeal raed This ma r was | (meri ri} 
on I i recent jubilee dinner of the alum ot the Standards Committee at its meeti ‘ lay ' , and (Cor 
Institute to eelebrate the successtul completion of a drive Lor mittee took tavorabk cl 0 e! l oO { 


$4,000,000 endowment, the real name of this benefactor of ferences \ 


the M. I. T. was disclosed as Mr. George Eastman, the “ ] lal held a meeting in W: ae ee — 
ir , 7? ot Rochester, N, _@ 
In 1914 the Massachusetts Institute of Technolog 


of elebrates F. D. Patterso represe! | Dep 
Ihieth anniversary of its chartering and marked thy S101 Labor and Industry 
by deciding to move from its outgrown buildir rs whic ad he W. C. L. Eglin, representine Nationa Elecetrie T \ 
come a landmark in the Back Bay district of Boston. to its present sociation, Committee on Safety Ruk un \ 
location in Cambridge. Later, President Maclaurin of the Insti Preventior 
ite, himself a physicist of renown, spent a day at the works of M. G. Lloyd, representing Bureau of Standards. Safety 


the Eastmhan Kodak Company, where he was greatly impressed Seeti 








Royal Meeker, representing U. S. Bureau of Labor Statisties. 
L. W. Chaney, representing U. 8. Bureau of Labor Statisties. 
Dana Pierce, representing Underwriters’ Laboratories. 
W. P. Eales, representing The American Society of Mechan- 
ical Engineers. 
Ek. B. Rosa, representing Bureau of Standards. 
A. W. Whitney, representing National Workmen’s Compensa- 
tion Service Bureau. 
S. J. Williams, representing National Safety Council. 
P. G. Agnew, Secretary, American Engineering Standards 
Committee was also present. 
The Committee first organized itself with Dr. E. B. Rosa 
It then adopted 


as 
Chairman and Dr. Royal Meeker as Secretary. 
the name of “ National Safety Code Committee.” 
A total of 63 Safety Codes on as many subjects were scheduled 
by Dr. 
Society of Mechanical Engineers was suggested as sponsor, are as 


Rosa for consideration. Those for which The American 
follows: 

Klevators and Escalators 

Stationary Steam Boilers 

Non-fired Pressure Vessels 

Joiler Room Equipment and Operatior 

Steam Engines and Turbines 

Internal Combustion Engines 

Engine-Room Equipment and Operation. 

Ladders 

Locomotives 

A number of other codes were discussed, some of which in all 

probability will be assigned to this Society, but no definite decision 
on these was reached at the time of this meeting of the Joint 
Advisory Committee. 


Technical Papers at Annual Meeting of Society 
of Automotive Engineers 

A number of interesting professional papers were presented at 

the annual meeting of the Society of Automotive Engineers, held 


in New York, January 6 to 8. In a paper on Preignition of 


Spark Plugs, Stanwood W. Sparrow of the U. S. Bureau of 
Standards, deseribed tests on specially prepared spark plugs, 
which indicate that one of the main causes of preignition 


is the lack of proper cooling of a spark-plug element, and in some 
The lack of 
due 


cases improper design of the engine itself. proper 


cooling of the spark-plug elements may be either to im 
proper design of the plug or to subsequent causes preventing 
its proper preparation. 

Major George E. A. Hallett, chief of Power-Plant 
Engineering Division, Air Service, Dayton, Ohio, presented gen 


eral data on the use of superchargers for aircraft engines. The 


Section, 


conclusion to which the author comes is that supercharging in 
principle is of value to several classes of military aeroplanes, as 
well as to certain types of civilian planes. As a graphic illus 
tration of the advantage of supercharging, it was pointed out that 
at 25,000 ft. altitude a supercharged 250-hp. engine will deliver 
as much power as a 1000-hp. engine without supercharging 
apparatus. 
Interesting considerations on Dilution of Engine Lubricants 
by Fuel in Automotive Engines were presented by Gustave A. 
Kramer, of the U. S. Bureau of Standards. Among other things 
were described experiments to determine the effeet of dilution 
heing dilute 


by fuels on the viscosities of lubricants, the fuels 


either by an average grade of fuel gasoline or by commercial 


kerosene. The author suggested the use of an oil renovator as 
part of the engine itself. 

The important problem of the use of low-grade fuels in the 
G. Vincent, vice- 
Motor Car ( 


othe r 


automotive engines was discussed briefly by J. 
Packard 

among 
fuel with an automatic 
The principle of the device is the 


president in charge of engineering, 
pany, Detroit, Mich., who suggested 
use of a special manifold for preheating 
method of regulating the heat. 
employment of a difference in pressure 


things the 


existing on either side 
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of the carburetor butterfly valve; a small amount of the com- 
bustible mixture is caused to pass through 
in parallel with the 
ture 


a passage which is 
main carburetor passage whereupon the mix 
burner and the burned 
allowed to mix with the incoming main supply to the engine 
above the throttle. 
Notwithstanding the great 


is burned in a suitable vases 


are 


the 
of the constant-volume-type internal-combustion engine to use 


progress made in application 
in road vehieles, an inereased amount ot 
recently to the problem of adopting steam to the same purpose. 
Louis L. Scott, chief Standard Engineering 
pany, St. Louis, Mo., presented a description of a Steam Auto 
motive System which it is said has already been applied bot! 
to passenger cars and to trucks. 

L. H. Pomeroy, consulting engineer, Cleveland, Ohio 


attention has been paid 


engineer, Com 





, discussed 
the trend of automotive-engine design in the light of the applica 
tion of modern views of gasoline-engine thermodynamies, and 
noted recent improvements in mechanical efficiency, in engin 
balancing, in carburetion and the 
in the 


progress which has been made 
utilization of low-grade fuels. 

unin Piston 
Vehicle Vibrations, 
Benjamin Liebowitz; Needs in Engine Design, Frank H. 
settering the Efficiency of Existing Engines, Hugo C 
Mixture Requirements of Automotive Engines, 0. | 
Springs and Spring Suspensions, E. Favary; Th 
Flame Propagation in Engine Cylinders, R. K. 


Of special interest were also the following: Al] im 


Design, E. G. Dunn; The Measurement of 
Trego; 
Gibson; 
Berry ; 
Velo itv ol 
Hlonoman and : 
Donald MeKenzie; and Composite Fuels, Joseph E. Pogue. 
The report of 


the Iron and Steel Division proposed specifica 


tions for low-tungsten steel for inlet and exhaust valves, nickel 
steel for case-hardened parts, malleable-iron eastings for general 
automotive purposes, and high-chromium steel for e valves 


The 


expressed in 


xhaust 
for low 
0.50 to 


to exceed 


in aeroplane engines. 
steel 


composition recomme nded 


tungsten percentage was: carbon, 


0.70; manganese, not to exceed 0.30; phosphorus, not 


not to exeeed 0.035. chromium, 0.50 to 2.00 


0.035; sulphur, 


Malleable castings were specified to be produced by air-furnace, 
open-hearth, or electric-t 


irnace process; the minimum tensile 


15,000 lb. per sq. in. 
9 


elongation of 7.5 per cent in 2 in. The 


strength permitted was and a minimum 


suggested composition 
in perceneage 


for high-chromium carbon steel was: carbon, 0.20 


to 0.40: manganese, not to exceed 0.50: phosphorus, not to ex 
ceed 0.035: sulphur. not to exceed 0.035: chron m. 11.50 
14.00: silicon. not to exeeed 0.30. 


New York Automobile Show 


The New York Automobile Show, held at the Grand Centra 


Palace in the week of January 3 to January 10, left a mixed 
impression On an engineer who tried to gage the state of the 
a istry trom the exlnbits. 

The first impression was decidedly encouraging. Both the ex 
hibits and the attendance at the show indicated a thorough! 
healthy state of the industry. Practically all the old companies 
were represented, and there were a considerable number of new 
comers who had either made good already, or who gave 
promise of doing so as soon as they had had tir enou 
arrive at this result. 

The art of exhibiting automobiles has made a big advance sinc 
one or two years ago. The general disposition of the exhibits this 
vear was good, and there was far less erowding than marked tl 
exhibits of the previous years. Mort sectional models thar eT 
were shown, operated by electric motors so as to give a chance 
to the publie and the engineers to see the inside eonstructior 
This latter was a rather unexepected feature as 1 the last few 
years the study of engine development has been sueh that th 
ability of the engine to perform is now taken for granted. Or 


the other hand, however, it may be that the technical educatior 





of the public has proceeded to such a point that a larger number 
than ever want to know the reason why and refuse to take any 


thing for granted in mechanieal lines. 
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More and more attention is being paid to body refinements, and 
the at the Grand Central Palace 


ryi or high form ot de velopment. Anatol 


the coach work ot ears shown 


exhibited a grat 


— ol Mi ul l | neil ( qaied 
All this is highly encouraging, but some of the promises of the H 
4 ‘ A , ‘ e Was ons ‘ 
past two years do not seem to have been fulfilled, at least as far 
. Ol a Standare re mira 
as one may judge from what was shown at the Grand Central ex 
. 1837 at Carouge, and grad ed i 
Palace 
. P : , of Arts and Mar ue res I x 
For nearly two years the automotive industry was in the serviee 
. . . , a nti ! ! ty \ 
ot the Government, engaged in assisting it in the strenuous work : 
‘ lle was e B 
of building up in record time the great American war machine : 
‘Tt’ ’ , eral ( Ol , Ka I i \I 
This necessarily forced automobile engineers into entirely new 
: ; - VV rhe Siu { 
ines OL work Some ot them made shells, others aeroplanes and 
az2eroplane motors; still others the fine instruments needed for the , . 
: ; n IS67 he ¢ 
Ordnance and Navy Departments. It was contidently expeeted 
' , ing, giving particular atte 
tha Lhis would bring a flood ot new ideas into the tomobile 
field just as it did in Europe, and from this point o lew the 
show was to a certain extent disappointing 
Chere were exhibited no really new developments. The engines, 
the chassis construction (with some exceptions Lhe accessories 
still tollow the eonventional lines, and, notwithstandi even the 
impend shortage of gasoline, nothing at the show indicated 
that the industry is anything like prepared to meet this grea 
fonaditio 
It Wo uld be unfair, nowever, to exagye rate this tae , ew 
attach too great importance to it, for two reasons. In the first 
place, during the year and a half elapsed since the war the 





Anatole Mallet 
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Si) ( é ee! or 
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‘ al e7 neer 
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American automobile industry has gone through a period of tre 


mendous 


industry 


strain 


} | 
AUCH 


Following the great task of reconverting th 


to the peace basis were the grave labor disturbances 


both in the automobile 


plants themselves, and still mors 


so in the 





accessory plants supplying automobile plants with castings, bodies 
and parts, which ereated conditions anything but favorable to 
the undertaking of new developments on a large seal 

L} the face of all this the automobile industry = heen 
able no only to meet the demands of the market, but bring 
into the prod 1 number of minor improvements, cleat shows 
the ere ill of the industry and the genius of the mer irect 
ing it d it would have been diffieult to expect basic develop 
mi der such conditions in such a comparatively short time. 
That important resear ork is going on in practically all the 
larger cor s is open secret, but the result work 
— I Grand Central Pa ad tro pornt 
oft vie ( be sal it t ho repres o stat 
ot ne ine str 


‘ eould ¢ aiseover the l ee ) r wo! I I aires 
ti l'} nis ) S. the whini spec tte 
th pa bD Yr oO mov varts rs rlor ) 
anvthing ve have seen in the industry in the 


\\ has been said about the Passenger Car Show he A 
Grand Central Palac irgelv applies also to the Motor Tru 
S vhis 3; go simultane v at the Jero (venus ' , 

or di S76, whe 

Of the mmor impr ents, the tollown may be ad Loe ‘ ) 

(At the Passenger Car Show the spring sus mw ON Biar \ eco! 0 1m 
i ha inner that a spring base of 130 in. is secured with a . wd ‘ : 
‘ ec vase of only 100 i e nw 

\t the Com reial Car Show, the Shacht Motor Car ¢ npany The ore Pes 
exlnibites truck with a 10-speed transmissior cl eured reas 
by using a regular five-speed transmission (four ead 1 one 
revers ind a sub-transmission doubling the rang malt ly , 
ty Issi So far is arrangement has been app y-to 
tru ly where apparently there may be the ecreatest demand ( 
fo) 

The fundamental impression left by the thousands exhibits problem was solved bv M 
at the show would indieate that the industry is a perfectly healthy motive. nvent 
one and that greater things mav be confidently looked rward railroad engineer 


to in the verv near future in the way of mechanical road trans motives now in existe 





M 


port. He was a ( er Oo ss 
This is of importance not only to the automobile industry gen- The Society for t En ragen 

erally but to the country at large, as transportation is a measure France, and The Franklin Institut 

of the progress of civilization. Society of Civil Engineers award 
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ial prizes in 1909 and 1911. He 
Knight of the Legion ot Honor in 1885 and promoted to Office 
n 1905. Che Ins Mechanieal 
1915. 


Important 


, 7 : : 
L902, and eam was made a 


ition of Kngineers of London 
awarded him a gold medal in 


work, Mr. 


work of the Freneh Society of 


In addition to carrying on engineering 


Mallet took an active part In the 


Civil Engineers. From 1880 to within a few months of his deat 
he was editor of the Chronicle of the Bulletin of the Societv and 
irnishes W numerous teclinical notes and important memoirs, 
he last o ch, treating ot The Practical Evolution of the Steam 
} Ie rrie ol! l The honors cor erred by the Society, 


Death of the President of the Massachusetts 


Institute of Technology 


" ‘ \| rl) Pres j Lie \| Sil Ins lle 
! ) died oft pneume 1 at his hom ( riage 
Mas J vy 15. He was on i) urs old, b ne 
? ‘ re} 1O? no oO e% eaAlto " 
! r ¢ il urs Du s ’ Cis t | 

















MACLAURIN 


RIcHARD C 


returned to England 
English schools. He 
the University of 


Master 


he thesis work for which was in higher mathematics. 


New 


to complete lis preliminary edueation in 


hood was spent in Zealand, whence he 


later was graduated from St. Johns College ot 


Cambridge, where he also received the advanced degree of 


ol Arts. 
He next spent several months m the United States and Canada 


studying educational institutions. Again returning to England 
he reéntered Cambridge, this time to study law, and was awarded 
the McMahon Law Studentship, the most highly valued in the 
university for law students. 

In 1898 Dr. Maclaurin was appointed professor of mathematics 
New Zealand, became a trustee of the uni 


in the | niversity ol 


k an aetive part 
In 1903 he became Dean of the 


of Law in the university, which office he held for four years. In 


technical 
Faculty 


versity, and too in the organization of 


ecveation in the colony. 
1907 he was invited to take the chair of mathematical physies at 
Columbia University, New York, and a year later was made head 
of the department of physies. 


ENGINEERING 


Professor 


In pure selence, and again in 


iow, 1s 


THe JOURNAI 
(m.Soc. M.E 


In LSOS the decres ol Doctor ot Seienee was conterred 


Maclaurin by 


upon 


Cambridge Uni researches 


1904 he was honored wit the de ree 


Doctor of Laws by the same university for his achievements it 
the study oft law. 
In 1908 Dr. Maclaurin was 2) pointed president of the Massa 


husetts Institute of Technology at a time when its finances were 


Ould. inadequate, and the eall for the edueatior i 


S institution of students trom all over the world was very great 
Che new president succeeded in drawing together into a unified. 
husiastie body the corporalion al dl faculty ot the institute, 

e alumni dl students. By concerted action the mov ! 
rted \ hho n the new rreater ‘| \ 

eated im its enificent buildings on the Charles River in ¢ 
ridge, Mass. O the fruits o s movement was a gift by 
or nian « }? ‘ S500,000 toward the pureh; of the site 
r the b How Dr. Maelaurin, backe: vy the alumni, 
cp 
. aA 
ni on Jar ) 
00.000 endo 
4 ot t I I C 
, Dre M 
ne! 
‘ ! ‘ 
AN IMPROVED WEIR FOR GAGING IN 
OPEN CHANNELS 
One word more, however, the writer allows hims¢ In relatior 
o the formule tor weir dischare It had been his intentior 
not to evolve any ormula, but to present the sult of l 
experiments in the torm of a table, arranged somewhat as art 
tables of logarithms, so that quantities could always be rea 
at a glance from the data observed. No one cares for the 
formule by eans of which logarithms are computed; their 
ise would not be furthered by a study of them. No more nee 


a Power Test Code contain formule for weir discharge: a tabl 


would answer its purposes more fittingly 

But the exceeding simplicity of the weir formula appurtenant 
to the form of weir herein presented ipset this plar Such a 
weir does not need so much as a table to look up or to compute 
ts discharge All one has to do is to measure the lenct} 
the weir and then multiply it by 5.5 and by the difference i 
nead 

But there remains the questior why 5.5? Wi ! 20, or 
inv other quantity? And for the mitigation of the stated laud- 
able curiosity, further experiments will no dovbt be undertaken 


mueh ink of disquisition may vet be 


eourse OL time; and 


set adrift. 


THE TESTING OF FARM TRACTORS 
Continued from page 102 


as a machine tor converting gasoline into tractive force would 


remain as determined by the laboratory tests. These tests may 
be denominated consumer’s tests. 
The first and its corresponding field experiments will have de- 
termined the overall efficieney of the tractor as a power machine. 
The tl distribute the 


various factors of efficiency or inefliciency throughout the 


second will differentiate these results and 


machine. 
It will serve to separate the performance of the engine from that 
of the transmission and other moving parts, and in so doing will 
This we 


perhaps be more satisfactory to the manufacturer. may 


denominate a producer’s test. 

















EMPLOYEES’ REPRESENTATION IN|) MANAGEMENT OF INDUSTRY 


» 


The Economic Questions Involved, as Summarized by Dr. Rov: \leeker, U.S. Commissioner 
of Labor Statistics. al Conterenee on Industrial Relations Lhe | i 
Chicago, Together with Other Discussion 
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abou tnirty years ago Ihe question ot nationa l! ns ersus ne yrocesses ip mto col nent parts, se 

plant unions was fought out in Great Britain and wor t possible the purely muscular and 1 aniea perations 11 
workers. British emplovers were obliged to accent the resu nd the ereative and planning functions. s alles 

bargained collectively with the representatives of the natior resulted in the most disastrous inefficien: 


lons During the war the workers rebelled against this svstem, Willard E. Hotehkiss, Chieago, took issu ‘ 


insisting that wages, hours and shop conditions should be negot Dr. Meeker’s remarks and maintained that it has not been « 
ated for eae} shop by the local shop committees. The emplovers tablished as a tact that the workers object t repetiul 

stood up valiantly for the established order, and insisted that thev Economists, he stated, have ereated a complete literature o1 
would have nothing to do with loeal shop ecommittees, but the labor problem which is based on a priori conelusions 

would bargain collectively only with truly responsible and rep pinion little progress will be made in the direction of a 
resentative bodies, the executives of the national trade unions of our labor difficulties until prineiples are worked 
American employers, eq ially vahant for the established order, nauetive reasonu 

will have nothing to do with irresponsible, unrepresentat ot Prof. Ira B. Cross, University of California, raised the « 
ficials of national trade unions and insist on bargaining « é tion whether the introduction of works councils did not const 
tively wit} representatives ot the workers who know I i a aangerous economic pohiev. He cited the circumstal 
situation and who are chosen from the shop where a dis} : attended the introduction of the works-couneil plan in ; re 
pendir or One ot the h rorest questions to be settled, Dr \ Cal naustry Phe workmen, vVho wer pt! 

Meeker’s Oni n. 18 whether employees’ renresentat ! - t ar ntages of the scneme asked Tre ad “ Ol ra 

local and under the direet control and domination of el ] ers and were told to support it on the theorv that 

plover, or whether it is to be nation- or world wide and under th it. in conjunction with similar councils in other indust 

control of the workers themselves, or whether the general publ tor the basis for stablishing a soviet 1 ! 
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ersilyV ol 


Prof. Frank W. Blackmar. Uni 


on A Working Democraey, emphasized that neither an autocracy 


IKXKansas, in an address 


of capital nor an autoeracy of labor can be permanently success 
ful. 
Chieago, who, in a 
the 


A similar idea was diseussed by A. W. Small, University of 


paper on Democracy and Labor, read befor« 


Sociological Soc 1ety, deseribed * laboroeracy a? being as ob 
jectionable as any other kind of autoeracy, and as inevitably 
doomed 

An optimistic view of the labor situation 
Matthew Woll, 
Labor. He 


Ds moecracy, 


wae presented by 


vice-president of the American Federation of 


Sociological Society on Labor and 


addressed the 
and the Economies Association on Labor and Immi 
eration Questions. He asserted that the bulk of organized labor 1 


GOVERNMENT ACTIVITIES IN 


ontributed by The Na } Sev 


A New Board of Surveys and Maps 


N executive order recently issued by President W nm create 
A a new Board of Survevs and Map MUrpe oO hicl 
Shi | ’ 0 ( ‘ l ~ 1s i} KI! 
agencies oO Government, to standardize resulis and to avoid 
unneccssal aueplication of work. This order is the outeome ot a 
suggestion which Engineering Council made to President Wilson 
in a letter dated July 1, 1919, which pointed out that the official 
map work of the United States was being prosecuted by twelv 
separate and distinet Federal agencies, the majority of which are 


making maps lo special and which are ot 


purposes, 


for any other purposes. Furthermore, some states, counties 
elties, and private organizations are also engaged in this work ane 
since each of tl Fede ral avencles and the others above mentioned 
follows methods develope 1 in its own surveys, the result is 
precise ly that ich might be expected, There t 


Is no agency in 
United 

The therefore 
Surveys and Maps” 


the 


» coordinate the work 
the 


eonsisting Ot a 


States whieh has authority t 


Counell advised 


creation of a “ Board ot 


representative 


Irom each ol 
present Federal map-making agencies, together with repre 
entatives trom well-qualified map-using agencies, which would 
be vested with authority to work out a plan of standardizatior 
and coordination of the work of the Government. 

This letter was referred by the President to the Secretary ol 
War with the request that a conference of representatives of th 
twelve map-making agencies named by Engineering Couneil bi 
called to consider the suggestion in its several practical aspects. 
Representatives of these agencies and of the Forest Service and 
U.S. Hydrographic Office accordingly held a series of conference 
at Washington, D. C., from September 15 to 29, inclusive, and 
the following engineering and scientific societies were invited to 
send representatives to the meetings to present their needs: 

Engineering Couneil 

The 

The 

The 


American Society of Civil Engineers 


American Institute of Mining and Metallurgieal Engineers 


American Society of Mechanical Engineers 


The American Institute of Electrical Engineers 
The American Association of State Geologists 
The American Association of State Highway Officials 


The 
The 
The 
The 
The 


Ten of these organizations. were represented at the conference on 


National 


Association of American Geographers 


Research Council 


American Geographical Society 
Geological Society of America 
National Geographie Society 


September 22, but since the time available was not sufficient to 
formulate and present their views during the conference, it was 


' Engineering Council is an organization of national technical 
created to consider matters of common concern to engineers as well as 
those of public welfare in which the profession is interested. The head- 
quarters of Engineering Council are located in the Engineering Societies 
suilding, 29 West 39th Street, New York City. The Council also main 
tains a Washington office with M. O. Leighton, chairman of the National 
Service Committee in charge. This office is in the McLachlen Building, 
10th and G Streets, Washington, D. C. The officers of Engineering Council 
are: J. Park Channing, Chairman; Alfred D. Flinn, Secretary. 


societies 
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have been a few spectacular labor disputes, like the steel strike 


and the coal strike, there have also been thousands of readjust 


ments of wages and working conditions through direct negotia- 


tions between employers and organized labor without strikes. 

John A. Fitch of The Survey, and S. K. Ratelitfe, a well 
known English journalist, delivered interesting talks at a joint 
session of the Association for Labor Legislation and the Soeiologi 
cal Society, on the general subject of Demoeracy and Industrial 
Lite. 

Another general subject whieh was elven mus atiention was 
the prospect for international labor legislation 

A more extensive account of these conventions given 1 
Tron Age for January 8, 1920, from winieli these heer 
prepared 

‘ 7 ‘ ’ yy. y 1 
ENGINEERING 

ce ( mime eof ko nee ng Council 

ir rees } ‘ ) ‘ Line * ‘ i ns WwW a ‘ new 
recon enda ms to he permanel body prope ait e con 

ene 

The report o e conterence, sub ( othe P through 

e secre ! W: Septembe 1) O19, ‘ i. general 
irvey oO the s ject i Statemer ( ne. ip d of the 
l ip-mal r a \ es of each of the ourteen orga ons repre 

? ed at ne ¢o rene the pra en provralr mu ned \ the 
Interdepartmental Com ee on Aerial Surveving:; suggestions 
rv consideration by the proposed Board of Surveys and Maps; 
nd estimates for completion of primary conti yf the United 
States by the ms. | and Geodetie Survey and for e col 
pletion of ‘ opographie mapping by the I S. Ge nical 
survey 

The Board of Surveys and Maps, according to the executive 
order, will be composed of representatives of the fourteen or 
ranizations represented at the eonterene The order fur ner 
provides that the individual members of this Board shall be ap 
pointed 1yy the chiefs of the various organizations named and 
shall serve without additional compensation 

The Board is also directed to make recommenda ! to the 
several Departments, or to the President, for the purpose of co 
ordinating all map-making and surveying activities of the Gov- 
ernment and to settle all questions at issue between executive 


departments relating to surveys and maps insofar as their de- 


cisions do confliet with existing laws. 


not 
The Board is authorized to establish a central information office 


for the 


publie information e 


l! the U. >. Geological Survey 


the 


all map and survey data available. 


purpose of collecting 
classifying and furnishing to 

A permanent organization of the Board was effected on January 
13 when representatives from each of the De partments met and 
elected O. C. Merrill, Chairman 
Department of 


(Chief Engineer, Forest 
William Bowie, Vice 
Geodesy, Coast and Geodetic Survey, Depart 
); and Colonel C. H. Birdseye, ary (Chief 
Geographer, Geological Survey of the Department of interior 


pervice, 
Agriculture) ; Chairman 
(Chief, Division of 
ment of Commerce secret 

It is hoped that this concentration of mapping work will permit 
larger proportionate appropriations for the country’s mapping 
program under the direction of the Geological Survey. 
the the Engineering 
Council realized the great value of making reliable maps of the 


In bring- 
ing this matter to attention of President, 
whole country available to every branch of the engineering profes- 
and direct This 
complished through the central information office provided in 
the Geological Survey to receive and distribute Government and 
public map data. 


sion in the simplest most 


way. will be ae 


Thus, if proper appropriations ean be obtained 
and put to work under the Geological Survey, the engineers of 
the country as well as the Government departments will be greatly 
benefited. 

In this connection it is pertinent to state that the National 
Service Committee of Engineering Council in coéperation with 
all state geologists are urging prominent engineers in every con- 
gressional district to bring pressure to bear upon their congress- 
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men to vote sufficient funds for topographic mapping This us Lhe resuits ol the work to date are always available n appiea- 
hee accomplishe dl by selecting a prominent engineer—members tion to the Bureau of Standard r the National Service Com- 
ot the Founder Societies—in each congressional district and urg mittee in the Washington office of Engineering Coune 


ing them by direct appeal t 


» request their senators and repre 
sentative to ipport a poVV,000 appropriation tor topographi 


mapping. Colone! Beach New ( hief of Kngineer ( Orps 
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Water Power Bill Passes Senate 1) ' : \ 


Senate, during its next session, wo TAYLOR SYSTEM IN GERMANY 





by the H 7 Fiir Arbeitgeber und Arbeitnehmer: 


‘ ( i ‘ ? 40) | 
re e b S Co 
. pe or ae ae . Der einzige Weg zur Erhéhung der Lihne bei 
Verminderung der Produktionskosten. 
nistri | 
( ! | ( ’ , Fiir die gvesamte Wirtschaft: 
| ISO po! ‘ n CASe ‘ Stat AP Krhohu der Pro { 
exer ‘ ove! ‘ ‘ 
| tye ( i Lbie ‘ ~ t Ww is p {) Zz.) ~ | 
I l or ae | ee! ifs pr won \ 
! rta a MV d ~ | ( \ ‘ S 
\p r severa ves also apnea \ 


( composed ol member M I f 2 IKK \l ? (x 


oth the House and Senat his is for the purpose of s Fiir den Wiederaufbau Deutschlands die Rettung! 








nfl Che Senate is represented by S Das ist das Tayvlor-System! 
Jones, Nelson, Smoot and Fall (Republieans) and B , 
Mvers Demoerats The House eonterees have not as 
appointed It is not expected, however. that further di — 
he oeeaspned, ane 1 t not more tha two week WM ) ) r 
+4 ; 1) thie J ( C The Taylor System Means 
etting Dill through this Joint onterenes : ‘ 
lo the Employer and Employee: 
nmr . , > . Hiche Income and } 
echnical Work at Bureau of Standards :, 
Bulletins dated January 9 on the progress of experiment The Only Way to Raise Wages and at the Same 
work that has been started at the Bureau of Standaras are ~ | ime Reduce Cost of Production. 
at l — oO 7 nical — ring Instruments: (2 For the Entire Industrial Svstem: 
“lectron Tubes in Radio Telephone Transmitting Sets: i : 
( . 4 l Lilt ] -_ _ t 3 Increase nn Prod ictior Wit] Now Ava able 
cent Radio Publications; (4) Industrial Safety Standards; (5 ; 
Measurement of Thermal Expansion of Various Materials; (| ora 
() vy Pro i [ners ‘ | ce! il 


Service Tests of Conerete Floor Tre atments: (7) Consistency ai 1. 
Time of Set of Next Cement Determined by New Method; (8 
Slag as an Aggregate for Concrete; (9) Flat-Slab Investigation : is 
(10) Manufacture of Automobile Crankshafts; (11) Investig: Efficient Utilization of Employed Means, Namely, 
tion of Eleetrie Welding; and (12) of Chilled-Iren Car Wheels lime, Effort, Material and Money. 

Because of the current nature of these investigations the r For the Reconstruction of Germany—Salvation. 


Lower Cost of Product 


Increase of the Aet ial Value of Work by a More 








sults are not generally put in printed form, but complete data o: 

















NATIONAL DEPARTMENT OF PUBLIC WORKS ASSOCIATION 
HOLDS SECOND CONVENTION 


Engineers Urge Congress To Pass Jones-Reavis Bill Consolidating Federal Public Works 


erest in the bill now before Congress to replace 


Y ATIONAL int l to 
AWN tie present Department of the Interior by a National De 


par nt of Public Works, and thus bring under one bureau al 
he engineering activities of the Government, was greatly intensi 
fied by a two-days’ conterence of the National Department ot 


held at the Willard Hotel, Washineton. 
Ninety-five de 


cs Association 


D. C., January legates representing tli 


13 and 14. 


eading engineering so@eties and organizations ot the coun 
WV a total combined membership of nearly 90,000, took part 
the discussions and proceedings ot the conference 

Kour sessions were held. These were chiefly given over t 
reports otf officers and committees and discussion ot the Publy 
Works Department bill now before Congress. A communieatior 


Lowden ot Illinois dealing with the organization 


from Governo} 


works in that state was presented, and Representa 


tive Reavis, one ot the authors of the bill, and Brigadier-General 
R. C. Marshall, chief of the Construction Division of the United 
States Army, also addressed the conventior 

Gene) Marshall pointed out that there are at present 27 
separate and distinct Federal agencies engaged in the construction 


buildings, 18 in building roads, and 18 in work relating 


to hydraulics, river and harbor work. He was aceordingly of the 
opinlo! a Department of Publie Works could accomplish a 
most constructive step in the history of Government work by 


placing all Federal construction under control of a single bureau 


} 


with a single method of aceounting and a single bureau of pu 
ehase 

M. 0. Leighton, chairman of the Executive Committee, opened 
the convention by briefly reviewing t istory of the Asso 
tion since the inception of the movement by Engineering Coun 


ei] at a meeting held last April. As originally planned 


eat was made ID solely ot tee nical men, but the novement 
Ss become so general that its supports are now convineed 
a s ad ive 1cLlive backing tro! Ost outside 
ecs ( yirmar Leig ton expressed these sentiments 
oper G iwidress as tollows 
We d are asking Congress to do the obviou yg 
G | Government a business-lik ganizatior Codrdir 
t il ns so that the processes f Government business shall d 
ta Cut it the wastes and the duplications Abolish the rivalry 
between departments. We advocate a Department of Public W 
not mere to secure technical symmetry in our Federal organizati 
desirable as that end may be, but our advocacy in its essential features 
s an attempt to stop some of the waste. 
When this organization was set up at Chicago I think that non 


certainly not the speaker—had an adequate idea of the scope 





of the movement. We saw a loose and inefficient public works or 
ganization, divided and subdivided into many different provinces \s 
technical men we knew how organically wrong that was. Of th: 
wastes and inefficiencies we were well aware. With the necessity for 


the technical and semi 
rendered efficient and 
But that our effort, our 
would become the cornerstone of a structure 
all Departments of Government we 
As an organization our effort is still focused on a 
Public Works and that But we realize that 
that principle established—that example set—reform in other 
(;overnment business activity will occur by the mere 

We are 


reason 


a codrdinated structure by virtue of which 

technical fields of the Government could be 
business-like we were profoundly impressed. 

idea, our legislative bill 
embodying efficiency 
hardly foresee. 
Department of 
with 


on could 


alone. 
provinces ol 


logic of events pioneers. 


Public 
manulacturer, 


Chis is for 


Works 


the 
strikes straight 


why our project 


home to the business 


Department of 
man, the 


the contractor, and the merchant, all of whom are represented here 
today. ‘The technical men who met at Chicago last April to set up 
this organization built better than they knew. While the project 


the 
ePXce 


retains all virtues that appealed to us when it was launched—of 


technic lence, of rational Government organization. of economy 


and efliciency, we now see that it reaches to national and to business 
prosperity. to the fiscal welfare of the nation, to the individual welfaré 
of the productive business. 

We may as well recognize and admit the fact that individual initia 
tive in America will not continue to be that spontaneous thing that 
it has been in the past if the rewards are to be divided and a part 


them are to be wasted in the support of a chaotic Government business 


reuani v I Bi 
country ignified by Government siness ll We want 
lo good | thing to be withheld rq t nor ir 
irl b\ (a er! 

References to the ellorts of engineering organizations | cereal 
a Department of Publie Works have frequently been made ir 
the columns of M [ANICAL ENGINEERING. The bill which ereates 


is new Department is commonly known as the Jones-Re: 
Bill, and the details of the changes which it proposes in tl} 
executive machinery ot the Government were discussed 1 
(ugust issue, pa 709 Brietly the bill ereates a Departn 
of Pubhe Works w s to replace the Department of the 
terior and is assemb inder one head a ‘ rineering 
tivilles ol he (ri ern ent such burea = ol Lie Department , 
the Interior as are o 1 non-engineering character will be trans 
erred to existing appropriate departments. 

lhe first convention in this movement was held in Chicago 
April, and since that time various state committe e been 
work within their own districts. <A roll eall of these various stat 


committees held during the convention showed that nsiderable 


eifective work has been done, eceily, however, in the southern and 
western states. Two states reported that their entire cor 


d the 


rressional 
representation had ple re Ir support OL the ) ihe easter 


tata P 
SLALes, and 


partic larly th 


ose which represent thre igre 


centers have, however, but little progress toward obtaining 
congressional support. This condition of affairs was not altogether 
expected, and in the opinion of many, considerable et will be 
necessary to overcome the opportunities thus lost 

Following the roll-ceall the Jones-Reavis Bill was dis 
cussed. The chief objeetions centered around Section 3 wh 
provided for the transter of the Bureaus of Educat . Pens 
Indian Affairs and other similar non-engineering b 
Department of the Interior to existing department the Ge 
ernment. In order to place betore e pub : 1 
and other controversial section of the 
the following resolution defini s pos 


1 The National P Works Department A t tu 
ts articles of organization, contine it 


i Department 


a Sectior 





nothing to de ith 


the bill is that som: epartmental disposit t ’ 
non-engineering bureaus in the Inte Departme 
3 It is manifest that the numerous organization whicl 


e Works Department Ass 
do 


aque 
i 


name of National 


common public 


Publ 


purposes 


affiliated under the 


ciation for a works 


mit 


not, f So «a ne. «¢ 


themselves with respect to any other tion, nitional or oth 


wise. Therefore each affiliated organization may hav and is entitie 
to express its views as to said Section 3 of the bill thout in a 
way qualifying its approval of the remainder of the bil 

4 The National Public Works Department Associition, as such, 


therefore unable either to approve or to disapprove tl 
ments of bureaus in the said Section 8, and in advocating 
before committees of Congress the agents of this Association 
be instructed to present this fact in an unmistakable way 


Ste | i 
ie ASSIZI 


the b 


(Congress 


either 


all affiliated organizations that they 
individual with respect to said 
legislative agents of this Association or 

6 The Association ar 
have the suitable form 
as one of the campaign documents issued in support of! 


present to 
views Section 3. 
otherwise 
ind directors of this 


statements printed in 


officers instructed 
and circulat: 


this movement 


foregoing 


The second day of the conference was largely devoted to inter 


views with senators and congressmen, committees 


the several states having been appointed for this purpose tli 


day previous. Reports of these interviews indicate that the p 


are to 


5 The National Public Works Department Association suggests to 
their own 


through the 


repre senting 


posed bill will doubtless be favorably reported, although it must 


not be inferred that success is altogether assured. On the « 


ally 


trary, the task of securing sufficient support to fin pass 
bill has only just 


result in 


begun, and an undue optimism at this time may 
Th 


failure. widest publicity possible should accor: 
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ingly be given the measure and every engineer should make it a the Association has been adequate and admirable up to the present 
personal matter to lend his support to this exceedingly important time it should nevertheless be enlarged as indicate What it 
bill. needs is popular support in effort and in subseript 

The Committee on New Organization, of which Calvin W. Rice, The knowledge that the present officers have of the needs of 
secretary of The American Society of Mechanical Engineers, is the work should be accepted and such expansion should be 
chairman, rendered a r¢ port in wiieh it reeommended that the as the officers and Executive Committee may recor 
scope of the appeal of the association be enlarged to include the During the final session of the convention the fi: 
business, professional and social bodies and that all such activi ot the Association were discussed at some length, and it mat 
es be accorded executive representation in the movement very evident to those present that, if the Association to co! 

The Committe: also suggested that there be a committe t the tinue, this 18sue must be met and settied lLleret 
Association in every state; that each state committee se every member societi ol the Association have contrib 
existing organization which is in any way enlisted by this move the expenses of the work being largely met 
ment, scriptions The Committ recommended tl! ( 

[he Committee stated that while the present orgar tion of asked to assess its members 


ENGINEERING FOUNDATION REPORTS PROGRESS IN RESEARCH 


NHE second tormal publication of the Engineering Founda beginning September 1916 The close coéperation between the 
‘| tion, scheduled to appear in October but delayed by the two organizations which resulted from this decision was found t 
recent printers’ strike in New York, has just been issued. En be so mutually helpful that at a meeting of the Foundation Board 
rineermg Foundation is one of the three departments of the n September 1917 it was resolved “to continue the codperatio 


United Engineering Society, and was made possible by the between the two bodies in all practicable ways that mav be now, 





presentation to that organization of a sum of money as a trust yr may become, mutually available, such ways consisting of the 
fund, the interest of which is to be used in the promotion of nterchange of helpful suggestions, advice, infor 


engineering research. This gift came from Ambrose P. Swasey, representation and similar facilities, and in addition a 1 rnitior 
past-president and honorary member of The American Society of community of purpose that shall promote in 1 field of 
of Mechanical Engineers, In 1914, in fulfilment of his desire to engineering research increasing intimate relations b r 


the work of the engineer and add to the accumulated engineering and science 


advance 


facts which serve to guide him in his undertakings, he gave the In total. sixty members of the Founder Societies at mbers 


United Engineering Society $200,000, the income of which should f National Research Council. and of these. eight are members of 
be used “ for the furtherance of research m science and engineer the Foundation Board The total membership of the National 
ing, or for the advancement in any other manner of the profes Peacarch Council is ahout 175. One member of the Eng ring 
sion of engineering and the good of mankind.” In September Foundation Board and its secretary, and 31 additional members 
1918 Mr. Swasey added $100,000 to the endowment, making the of the Founder Societies, are members of the Natior K arch 
present total £300 000 ( ' n divisions other in the Division of Ene , and 
The organization meeting of the Engineering Foundat Board on its Exeeutive Boat Engineers have therefore ar 
was held on April 15, 1915. As at first constituted, the Board position in the Coun ind a large measure of res} f 
had eleven members, elected by United Engineering Soci and ecess 
eac! erving lor a term ol thre« vears or less B ame! nt of I} | nevineering ) =101 ot the ( oum nas 1S my tees, 
the By-Laws of United Engineering Society, April 25, 1918, the = each charged with a specific line of research and together ring 
Board was enlarged to sixteen members, and by this amendment 1 wide variety of subjects of interest to engineers 
an executive committee of five members was also provided tries It is with this division, as stated before, that tl 
The Engineering Foundation Board is charged with the re Kkngineering Foundation is at present most closely ted 
sponsibility of administering funds placed at its disposal. It sup- In August 1919 the Executive Committee of the Foundatior 
ports no project the merits of which have not been demonstrated took action to support preliminary investigations in a number of 
by competent inquiry. In the development of sucl juiry it is subjects reeommended by the Divisior 
fortunate in possessing the cooperation of the National Researel Research in fatigue phenomena of metals is to be conducted 
Council, an organization having world-wide scientifie affiliations the laboratones of the Engineering Experiment Statior f tl 


While the Engineering Foundation Board reserves to itself the University of Illinois under the direction of Prof. H. F. M 


right to choose, initiate, and conduct under its « mmediate lhe Experiment Station shall have the right to publish the res 
direction such researches as may commend themselves to its mem n full as a bulletin of the station, but in addition shall prep 
be rship, it is at the present time making extensive use ef certain brief, comprehensive statement suitable for pub calor 
channels established by the National Research Council, notably ournals of the engineering societies. A progress rep 


the Couneil’s Division of Engineering Committee on Fatigue Phenomena of Metals, whi ni 


The National Research Couneil is an organization of American the facts and theories relating to fatigue failure app 
scientists, engineers and edueators, established in April 1916 under September 1919 issue of MECHANICAL ENGINEERING, p. 7 
the Congressional charter of the National Academy of Sciences, I ror approximately fifty suggestior 
given 1863. It comprises representatives of national scientific Engineering Foundation Board |} elected for 1 4 
ana tech! cal ~t) 1eties, chiefs ol technical bureau I the Arn \ lt) eects | t t are ; l wi r 1 4 irs, / Sspra' | 
and Navy, heads of governmental bureaus engaged in scientific fo hips, $) direetive control of wir 
research, representatives of other research organizations, and ( for measurement of water, (5) estal 
other persons whose aid may advance the objects of the Couneil station for large water wheels and other larg 
The Council is organized in thirteen divisions of two’ clas Six ment, (6) mental hvgiene of industt ly y : 
lealing with the more general relations and activities tl GO ar nh progré the other two have bee 
Council and seven with science and technology. The D of (n investigation concerning existing industrial reseat 
Engineering, under this second class, includes twenty-eight mem tories in the United States has resulted 1 semb 4 L 
bers. at least five of whom are members of the Engineering {ving some information about each of approximate ‘ bor 
Foundation, and one of whom is the Chatrman of that body A tories connected w he dustries, whic! he ti 
more detailed historv of the National Research C« ( be to industrial research and development Chis intor1 


found in MECHANICAL ENGINEERING for July 1919, p. 631 ing prepared 
In June 1916 the Engineering Foundation Board decided to Engimeering Foundation and the D sion of Industrial Relat 
devote its resources to the National Research Council for one year, f National Researeh Council. 








CLASSIFICATION 


AND COMPENSATION OF EN 


GINEERS 


Engineering Council Approves Final Report of Committee 


) be April 1919 Engineering Council organized a Committee on 
Classification and Compensation of Engineers, whose object 


it 
was to secure better conditions of employment for engineers by 
classifying engineering positions into several grades, and determin 
ing the relative salaries of each. 
fine ot in railroad, 
state, county and municipal, and federal activities and a main 
committee with three sub-sections was accordingly appointed with 
chairmen and personnel as follows: 


The Committee deeided to eon- 


itselt to a consideration engineers engaged 


COMMITTEE ON CLASSIFICATION AND COMPENSATION OF ENGINEERS 
Arthur 8S. Tuttle, Chairman, Deputy Chief Engineer, Board of Es 
timate and Apportionment, New York, N. Y. 


Francis Lee Stuart, Consulting Engineer, New York, N. Y. 
John ©, Hoyt, Chief, Division of Water Resources, U. S. Geological 
Survey, Washington, D. C. 
Charles Whiting Baker, Consulting Editor, Enginecring News- 
Record, New York, N. Y. 
M. ©. Leighton, Chairman, National Service Committee of En 
gineering Council, Washington, D. C. 
Railroad Section 
Francis Lee Stuart, Chairman 
Frank H. Clark, Consulting Engineer, New York, N. Y. 
Bion J. Arnold, Consulting Engineer, Chicago, Il. 
State, County and Municipal Section: 


Arthur 8S. Tuttle, Chairman 

M. M. O'Shaughnessy, City 

I’. W. Cappelen, City 
Federal Section: 


Engineer, San Francisce 
Engineer, Minneapolis, Minn. 


, Cal 


John C. Hoyt, Chairman 

John S. Conway, Asst. Commissioner of Lighthouses, Washington. 
D. ©. 

Osear C. Merrill, Chief Engineer, Forest Service, Washington, D. C. 

From time to time during the year partial and preliminary 


reports dealing with the work of the sub-committees have been 
submitted and printed in MecHanicaL ENGINEERING. The main 
committee has now completed its investigation and submitted its 
final report to Engineering Council and the complete and definite 
classification for engineers in federal, state, county and municipal 


+ 
i 


and railroad service was approved by Engineering Council at i 
meeting on December 18, 1919. 

The extracts from this report which follow include a classifiea- 
tion of engineers into eight grades, five professional and thre 
sub-professional, and a statement of the necessary qualifications 
for each; a comparison of the results of this latest investigation 
with those reported in 1917 by a committee of the American 
Society of Civil Engineers; and a summary of the returns from 
the questionnaires, with average ages of 
il 


incumbents, 
federal, state and municipal service and 


iverage 


) 
I 


salaries average 


salaries recommended by the engineers in charge. 
FINDINGS AND CONCLUSIONS OF THE COMMITTE! 


The investigations have shown the lack of any adequate or con- 
sistent employment policy with respeet to professional engineers. 
This is evideneed by the following conditions which are believed 
to be largely responsible for the unsatisfactory status of men 
engaged in this class of work: 


1 Absence of any uniform system of grading of positions 

2 Lack of uniformity in titles of positions with respect to 
duties 

3 Inequalities in compensation for positions of the same 
rrade 

4 Generally inadequate compensation for services rendered. 


To the end that these conditions may be corrected and proper 
and equitable conditions of employment established, the following 
principles and practices are recommended by the Committee, 
though not yet acted upon by Engineering Council. 

1 Positions should be classified in accordance with the type of 
work, and with the character of the duties to be performed and 
the qualifications necessary for their performance, as indicated by 
a system of grading. 


138 


») 


2 Within the salary limits fixed for each grade, there should be 
a system of advancement through the grade based upon experience 
gained in the position and upon proof of inerease in the pro 
ficieney of the employe in performing the duties of the grade. 

3 
existence of a vacaney in the higher grade and proof that the 


Promotions from grade to grade should depend upon the 


employe is qualified to fill the vacancy. 

4 
retain in engineering work a high class of employes, should take 
Into 


The determination of salary adequate to procure for and 


account and properly weigh the following considerations 


a The capital invested, both in money and in time, in obtain 
ing the requisite fundamental training 

b The amount and character of experience and the degree ot 
personal ability required 

ce The relative value of the classes of work to be performed 

d The amount paid for similar service in other lines of work 


The amount necessary to enable the employee to maintan 


a standard of living commensurate with the general 
standards of the community for positions of similar 
dignity and responsibility. 

5 In the interest of an adequate social policy, no position likely 

to be occupied by individuals of an age to assume family responsi 

bilities should fail to 


U! average 


sufficient t t! 


) 
e 


pay an amount » permit 


‘ 


mnaintenance of e family in reasonable decency and 


comfort. 
6 In the interest of th employes as a whole and of the em 
hed } 


( stablis! ( 
standards 


ployer, a system should be ( which employes who 
tail to ld 
removed, transferred, demoted, or retired as may be equitable in 


the 


by 


maintain satisfactory ot service shou be 


circumstances, 


. Pos! 


FEDE! 


SERVICES 


ATION ENGINEERING 
County, Munic! 


ASSIFIC OF rIONS IN AL, STATE, 


»AT LROAD 


The grades proposed, which appear to be well adapted to use 


not only in all of the services represented but also for all other 


1 
' 


forms of engineering 


activities, have been divided into two elasses, 
the Professional Service being deemed to inelude men who have 
received an engineering degree from an educational institution 


+ 
Ol 


recognized standing or who have obtained similar qualifications 
j 


through practice of the profession and by mastering the funda 
mentals of engineering seience, while the Sub-Professional Servic: 


includes assistants with at least a high school edueation, who enter 
pr the : 
sponsible duties for which an ¢ 


upon the practice of the profession 1 performance of re 


ngineering training is not essential 


’ 


but who through experience and study may fit themselves for the 


higher grades. The classification is follows: 


PROFESSIONAL SERVICE 


GRADE 1 CHIEF ENGINEER 
Duties: To act in chief administrative charge of a technical organi 
zation, or of a main division thereof; to determine the general policies 


of the organization under the limitations imposed by law, regulation, 
or other fixed requirement; to have final responsibility for the prepara 
tion of reports, cost estimates, designs, and specificat‘ons and for the 
construction, maintenance, or operation of engineering works 
to have full of the collection and ntation 
for and the conduct of valuation proceedings; to conduct or 
most comprehensive lines of engineering research. 
Qualifications: Training and experience of a character to give sul 

stantial evidence of engineering knowledge and ability or of executive 
capacity of highest order along lines of work similar to those involved 
in the positon to be occupied and of at least twelve years’ duration, 
of which at least four years shall have spent in duties of 
Engineer, or their equivalent, and at least five years in responsble 
charge of important work or projects. Fundamental training equivalent 
to that represented by professional degree granted upon the completion 
of a standard course of engineering instruction in an educational in- 
stitution of recognized standing or, in absence of such degree, at least 
four years of additonal experience. The completion of each full 
year of such standard course shall be considered the equivalent of 
one year of such additonal experience. 


or pro 
of data 
direct the 


jects; charge pres 


been 
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wo 10 pertort outine tests of apparatus, material, or processes tained n the estiga ide by the American So 
f xpel _ ' | = 
s: No experience required other than that iny Civil ] ae pare 113-1917 This is due to be , 
Ss ng prole onal degree Ipon the completion o 1 stand 
Mirse  ¢ nei ng instruction wu in edueational institution « oopera 0 dOTIS ‘ 
recognized standing but in absence of such degre« i high sel nancial status of 10.089 me has ww hes } ealed as com}! res 
education or its equivalent is required and at least four vears’ e) vith a total of 6378 men who re ed to the previous quiry It 
perience in the use of surve ving, measuring or draft ng imstruments 1 +}, vr > 
} ° sO ippears tha he res ‘ = ease ¢ ( 
or the computation and compilation of engineering data. together wit] 
. > ~ . ratie "or rors ' ‘ } sses ye 
eviden ( kr edge « the fundamentals of engineering st nee Cstigation . are . 
sufficient, with further experience. to qualify for the higher profes maximum compensation, whereas the present returns cover a mu 
sion ides The co etion « ench full ear of such standard yrroader range of s , 
co of engi ng instruction shall be considered as the . 62. 1 —— 
Returns from mer federal service represet r 10 gineer 
‘ en ‘ ‘ } | ‘ ] | rort? rit ré | 
ng bureaus in ¢ivil establishments and 4 : ef or b ius 
SI B-PROFESSION AL SERVICE the Navy Department. and holding positions OL decreasing re 
GRADE 6 SENIOR Alp, OFFICI sponsibilities from chief administrative officer having full charge 


Duties: To supervise the plotting of notes and maps, and to direct of organization. ineluding determination of poliev. to subordinate 
the work of a drafting or computing squad. Me 

(ualifications: Experience for at least five years in tracing, lettet - ; 
ing. drafting, and computing, of which at least three years shall have show a corresponding gradual! decrease in average salaries from 


duty not requiring anv special ed ication, training or originality, 
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approximately $6000 to $1000 in civil establishments and trom 
$10,000 to $1400 in the Navy Department. 
In state service 35 questionnaires from 27 states show a total 


ol 


21 to 70. 
$2070 as compared with 


1166 men in professional positions, ages ranging 
1919, was 


This is an increase of 30 per cent, 


tron 
The average salary on July 1, 
$1590 tour years previous. 


whereas a 72 per cent increase is recommended, making the 
average salary $2730. In sub protessional position there is repre- 
sented 1056 men, ages 18 to 50. The average salary on July 1] 


1919, was $1290 against $995 in 1915, an increase of 30 per cent. 
The 


48 per cent increase. 


engineers in charge advocate an average salary of $1470, a 


In municipal service, G6 10) 
total of 


from 25 to 70. 


analysis ot 
1478 


The average salary on July 1, 


questionnaires Trom 


elities SHOWS a 


1919 was 


increase 


men in professional positions, ages 
ranging 
$2370 as compared with $2230 in 1915, showing an 
The el 


of $3020, whieh is a 


OL oO 5 
gineers in charge recommend an 
In 
positions the returns show 1839 men, ages 17 to 65, av 


1919, $1370 against $1160 in 1915, an increas: 


per cent average salary 


36 per cent increase. sub-protessiona 


erage saiary 





of 18.5 per cent. 
lhe recommendation is for an average salary of $1700, a 47 per 
eent 


inerease. It is thus disclosed that the average compensatior 


for grades representing 68 per cent of the engineers in the 


ier than the War Department, and 80 per cent of t 


vice, ot! ost 
in state and municipal service, is less than is required for the 
support of a family on a scale sufficient to provide for necessities 
assumed at $2200 per annum), to say nothing of the expense of 


giving children anything like the education with which the bread 
winner was equipped 

It men in the 
Aid’ which would require com 
pensation sufficient to support a family, but that the salary limita 
tion | be 


higher grades should 
On this basis it is safe to state that with anything like 


would seem reasonable to assume that * Jun 


grade have not reached an age 


tor men in clearly sufficient to meet 


this need, 


suitable compensation, not more than about 25 per cent of the 


) 
should 


entire service, if properly organized, receive less thar 
$2200 per annum. The investigation made by the State and 
Municipal Section shows that the average age of the present in 
cumbents of the lowest grades is actually about 27 years; if they 
are to be adequately provided for as permanent employees, the 


percentage of men to receive less than $2200 is clearly negligible 
A comparison with the pay of the industrial worker who serves 
the fact that, while 

admitted by none as to value, the actual compensation for brawn 


under the engineer also bears testimony to 


is to-day greater than for engineering brain. The need 


or setting 
up some scale of compensation for the engineer to correct this 
serious condition is, therefore, obvious, as is also that for the 
inquiry now being carried on by the Committee. Unless a radic: 
Improvement €al he brought about, it seems evident that the pro 
tfession cannot attract or retain men of the ealiber requires ‘ 
command the respect in which it has heretofore bee eld by 
uublie, and that so long as they are continuously struggling wi 
he problem of making even a bare living, their efficien 
ninimized and their incentive to work with other thar , 
selfish interest will be lacking. 

hat a serious condition of unrest exists in the municip 
state services is clearly evidenced by explicit statements his 
respect in 44 per cet ot e questionnaires returne while i 
only 13 o nese ser ces Wel cone ons as to morals reporte 
be satisfactor 
RECOMMENDATIONS 
Krom e investig ion made bY ear ot the sections ot the ¢ 

mittee, It appears at the heads of sixteen engineering bureaus 
in the Federal Government (excluding the Navv Department 


have recommended an increase in present compe nsation 


in the 


about oY per cent, while similar inere: 


ipal Services, as recommended by the en; 
26 per cent. 

As a result of the inquiry now in progress under the direction 
of the 
Salaries, 


Joint Commission Reelassification of 


the attention of 


Congressional 


on 


all members of the federal service has 


MECHANICAL 


JOURNAL 
M.E 


Tut 
AM.S0¢ 


SNGINEERING 


one of 


close study and analysis, which condition doubtless accounts for 


been drawn to this question in such a way as to make it 


the comparatively modest recommendation made by the repre 


sentatives of the state and municipal services, whose reply to our 


been individual and who have doubtless been co: 


the 


Inquiry has 
with 


the 


tronted ot ti 


i 


necessity recognizing re 


workers In same services in whose interests 


of this character has been. attempted 


The Committee is impressed with the method w eh is bet 
followed by the Federal Section in setting up standard o 
compensation based on a readjustment to the new conditions as to 
eost of living, this being dependent on an award made on October 
24, 1918 bv the Shipping Wage Adjustment Board, which was 
designed to provide unitorm national wage seale for all shipbuil 
ing workers, including a seale of compensation tor drattsmen and 
copyvists. It IS alse understood that this wage eale, which s 
venerally known as the Macy Seale, has since been adapted with 


modifications to the needs of certain bureaus in the Na 


Depart 


nent. In the accompanying diagram there is strated a com 
parison of the compensation fixed under the Maev Seale with the 
maximum rates suggested by the Federal Seetio \ further 
comparison has also been made with scales proposed by othe: 
organizations, which seem to justify the sehedule of salaries now 


suggested by the Committee tor discussion, whieh is as tollows 
I il Ve ix 
R Q 
W W | { 
\ 
\ 
Ss \ ' 
\.« 
\ s tl 
~ Aes 
( f king 
\py ne e average proposed salary Oo the pre 





cumbents of these positions as re ported in the state and m bpocal 
services, it will be tound that there would be a resulting inecreuse 
in annual compensation totalling about $5,500,000 as cor ired 
with a total inerease of $2,500,000 recommended by the se: 
heads, against which, owever, should be eharged tl ‘ ) 
growing out of the increased efficiency brought about by a resto 
t1o01 ot? y 

Che Committee is not prepared al this time -o recon te he 
adoption of anv del te sehnedule « eompensal I ine ) " 

clear as ( ‘ of fixing even al ‘ 
omhest orade I ee oro eep i l ! 
Helow ne y ‘ he gvrade ab ‘ ft hie ( ire 
OW rece ne I is ¢onsidel ~ 1s he qu CO 
ce! ym the pl [10n to be n aie ? t ! s 
ta grade Lor \ ! 1 plar suggest ec ) | ( 1 Ne Ww 
Under this an itis proposed a nterva rs 
ieleri t DY 1 Per on! | Bo re Oo pro ‘ or " y in 
receiving less than the ma ( } Ol ( wh 
crease o the service Those in the high f this 
preterred list would ¢ h ree ! n e ( crease, 
vhich under tl oposed scale would be S480, w ‘ of the 
ext two-thirds d ree e al erease of S240. ‘ er figure 
corresponding wit! what would then be the iverage ! { e tor 
| of the men in the oradte 

It is also the opinion of the Committee that, pending the com 


pletion of the investigation, the seale of compensation presented 


and the plan tor promotion within a erade is adaptabl 


to genera 


ise in all branches of ‘ommitte 


engineering service. The ¢ 


be lie ye> 


however, that a general discussion of this question 1s desirable 














FEBRUARY 
1920 


MECHANICAL ENGINEERING 141 
CHARLES FREDERIC RAND RETIRES AS PRESIDENT OF THE 
UNITED ENGINEERING SOCIETY 


ate . ears Charles Frederic Rand has been a member IL the is a i een t ted | 
b { { r, that , ' 


ul trustees of United Engineering Society, the first : 
two r he American Institute of Mining Eng Di we S , 
neers, and the last four in the presidential chair, and u r . Mr. Rand is wid known as a mining engineer rt 
ab] ! ( is bee HT] siderabl ! 1 intr ) } 
CX! il ra Ix > I 
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| THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
| THE UNITED ecnuieenn SOCIETY 


seme ecord its appreaaahon of the services rendered t 


Engineering Profeason t 


CHARLES FREDERIC RAND 


Premdent, United Engneenng & 


hee aed HO through his devotion to the 
% highest ideals was by his tact and 

b good judgment, enabled to bring 
about that degree of co-operatior 

among the Engineering Societies 

of the United States which may be character 
ized as the beginning of our professional unity 
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Thus was made possible the fulfillment of the 
dream of Andrew Carnegie who, with his ap 
preciation of the services of engineers in helping 
him to achieve his eminence in this iror Te 

visioned even greater achievements for civiliza 
tion by union of effort, and sought to bring it 
about by his Deed of Gift which resulted in th. 
organization of The United Engineering Society 
and the realization of this splendid building 
which has be 


for the 


ome the national headquarter 


ring profession in Amer 


engines 

















LIBRARY NOTES AND BOOK REVIEWS 


United Engineering Societies Library Issues 
Annual Report 


j ' , ‘ ee 
Board of the United Engineering Societies Library, 


which collection embraces the libraries of the American Society of 
Civil E ojneers The American society oO \l amecal | v 
the American Ins te of Electrical Engineers and the Ameriean 
Institute of Mining | neines rs, Has just issued its ann eport 
for 1919 

1} CeTs { the Board for the year 1919 were 2 Gybbon 


: ’ , 
Splisbury, Chairman, Samuel Si 


risonu \W Craver, 


on the Board as follows: 


eldon, Vice-¢ airman, nd Har 


Secretary. The tour societies were represented 


CIVIL ENGINEERS 
Arthur I. Davis 
Willard 3 ial 


HLunt 


AMERICAN SOCIETY Of} 
\ rea 1) Flinn 
John A. O'C 

Charles 


hnhnor 

Warren 

AMERICAN SOCIETY OI 
Jesse M. Smith 
Walter M. 
Andrew M 


MECHANICAL ENGINEERS 

William N. Best 
MeFarland lL. I. Brecekenrid 
Ilunt Calvin W 


Rice 
AMERICAN INSTITUTE OF MINING AND METALLURGICAL ENGINEERS 
Kk. Gybbon Spilsbury Alex. C 
(George C 


John I 


Ilumphreys 
Stone Janeway 
Bradley Stoughton 
AMERICAN 

Samuel 


INSTITUTE OF ELECTRICAL ENGINEERS 
Sheldon W. I. Slichter 
Edward D. Adams A. W. Kiddle 


F. L. Hutchinson 


The year has been marked by an increased use of the Library 1 
The number of readers during 1919 was 22.042, 


6979, or 46 per cent over 1918. 


every direction. 
an increase ol The attendane 
after six in the evening was 15 per cent of this, or 3470. Th 
average daily attendance was 72 

Over 2000 telephone inquiries were received during the year an 


approximately 


1500 letters which did not requir 
were 


elaborate u 


vestigation received and answered. In other words, over 


3500 persons not represented in the attendance figures nor in 
records ol the Service Bureau have been helped by the Library 
As in pr 


Service eared for the 


work requiring extended research, the preparation of translations 


vious years, the Bureau has 


and copies of articles and bibliographies. During the year 552 


ene 


searches, ly bibhographie, were prepared in answer to specilic 


the se, 


inquiries. Of the classification of searches by branches ot 


engineering shows the largest number to have been made in thi 
field of mechanical engineering; mining and metallurgical 


engineering ranking second. Some of these bibliographies were 


requiring the time of one or two people for week: 
exceeded that in 1918 b 
increase of 44 in the number of 
number of 
1918 


reat extent, 


months: and the work done 


an amount greater 


and eve! 
than the 
searches indicates. The translations made was 7], 
words. In 


amounting to 258,080 words. 


containing 227,300 there were 78 translations, 
The orders for photographie copies 
of articles amounted to 2319 and required 23,951 prints. In 1915S 
there were 1150 orders for 6306 prints. This increase of 10] 
per cent in orders shows the wide appreciation of this form of 
which appeals particularly to those far from libraries. 
Copies have been made for engineers in every continent. 


1919, were 


assistance, 


The resources of the Library, on January 1, 


Volumes Pamphlets Total 
Accessioned material ............- 104,858 31,034 135,892 
Unaccessioned material 13,962 7,941 21,903 
| er Ser eee ee 118,820 38,975 157.795 


3y December 31, 1919, all unaeccessioned material had been ex- 
amined and either accessioned or placed among duplicates, At 
that date the permanent collection contained a total of 152,091 
3 Resigned May, 1919. 

7 Succeeded Jesse M. Smith 


volumes, pamphlets, maps and plans, and searches. There were 


also on hand 3958 duplicate volumes and 2076 duplicate 
pamphlets. 
Che receipts during the vear were: 
Gift I’ hase Total 
Volumes . 2,094 »} 2.937 
Pamphlets oo 0 sno pA 3,437 
Maps and plar an 11S 118 
Searches | 
5,707 785 6.993 
\s in tormer years, the Library has rec: d considerable im 
portant material by gift. The majority of the technical publica 
tions ot Amerieéat publishers have bee sent my re Ww é 


publications of the Founder Societies, and there have also been 


many valuable gifts from individuals. 
The technical work of the Library during the past year con 
sisted principally in recataloging. A complete report of this 


work has been prepared by Harrison W. Craver, 
Library, and was published in the 


Director of the 
September 1919 number of 
MECHANICAL ENGINEERING, page 782. Arrangements for the work 
were made in May, and Miss Margaret Mann, 
Cataloger of the Carnegie Library of Pittsburgh, 
cataloger. 


formerly Chief 
was engaged as 


Sirice whi Lime t 


The work was begun on July 1, 


eataloging of new accessions and the recataloging of old material 
have proceeded simultaneously. 


At the 


examined and either cataloged, 


end of the year all unaccessioned material had been 


listed as duplicates or discarded 
as valueless. The number of volumes completely cataloged was 
6671, while 2210 duplicates had been listed, 374 searches had been 
and 1612 added to 


to existing sets. An index to the new 


cataloged volumes additions 


the records as 
eatalog, cont 
entries, had been compiled and 6899 cards had been ad 


ynineg ZOO 
alninge eve 


i} 


led to the 


catalog. The Speed of the department has increased at a rapid 


rate as preliminary points have been settled and methods of 
procedure determined. The total work of the eat log departm«e nt 


during the year, including that prior to the reorganization of the 


department, was 3009 volumes, pamphlets, maps and plans, and 
searches cataloged, and 5984 reeataloged, totaling 8993. These 
; : 
' 


figures, while they express the net results, are b 


iwcurate index of the amount of work done. Muet pent 
in colleeting sets from their various loeatior n corre ng ur’ 
curate records and in collating sets ol pemodicals and ti ! nt 
publ eations. 

Changes l the staff have beer ess freq ent nar 
years, and the effect of experience has been favorab 
more helpful ervice, 

The new system of cataloging the Library substitutes for all the 
old catalogs a author eatalog and a classed ibject « Log he 
latter to be accompanied by a very full index A classed subject 
catalog enters a book in that plac in the catalog here all similar 
entries on the subject are collected, The author catalog w enable 
the reader to find a book when the name of the author is known 
to find what books by any author are in the library, and also the 
various editions available; translations as well their orizinals 


will be shown. The subject eatalog will enable the reader to 





a book when the subject is known, and will exhibit the re 
of the Library in orderly form on every chief and most subordinate 


field. 


the names of the s ibjects ol 


The alphabetical index will com 


topics within its choser | prise 


knowledge upon which the Library 
possesses important books or pamphlets, and it will at once direct 
the user to that section of the books 
are listed and to the department of the Library where these works 


are shelved. 


subject eatalog where these 


When these catalogs are completed the catalog 
equipment of the Engineering Societies Library will be as con 
plete, detailed and satisfactory as it is possible to make it, as well 
as a true and helpful guide for all reasonable methods of approach 
by readers. 


142 

















FEBRUARY 
1920 


LAL 


MINUM 


> x 

V hie 
? ’ 
l punVs) 
re ‘ 
meta l! ( 
and 0 ‘ 
, y P 
A} S 


. Mr. Lamme’s connection wit 
hLEMENTAI PRINCIPLES OF AE PLANE DeEs! AND ¢ 
A Textbook for S ts. Draughtsmer nd En 
\ r W. Jude J es Selwy ind C Ltd.. N 
Cloth, 6 x 9 ir 16 4} illus.. 18 tables. $3 
Written to provide an inexpensive book, of ar 


nature, deal 
tc a certain 


plan of the 
introduction. 
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BOOK REVIEWS 
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with the fundamental principles of the 
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MINERAL DEPOSITS By Wald r I igre S 1 Pditic M 
Graw-Hill Book ¢ Ir New } k, 1919 ( { 9 957 
pp.. illus., ta s. $5 

Mineral deposits are usually classified and described by the 
netals or substances which they contain; for instance, deposits of 


copper are deseribed together, with little or no effort to separate 
then This book is the ou 
the 


a consistent genetic classification and thus 


1 into genetic groups tecome ot a desire to 


place the knowledge of mineral deposits o1 broader and mor 
comprehensive basis of 
bring it into a more worthy position as an important branch of 


geology 
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In this second edition, all of the chapters have been revised and 
several metal 


logenetic epochs has been added, as well as an index by elements. 


have been largely rewritten A diseussion of 


Some less essential descriptions have been excised in order that the 
book might not merease in bulk. 


Details and Operation. By Lacey H. Morrison 
MeGraw-Hill Book Co.. Ine... New York. 1919 


0 it 172 pp., illus., tables, diagrams. $5 


volume is intended for operators of oil engines. The 


onstruction of the mor important oil engines manutfac- 


he | nited States are at seribed ‘ 1 the proper methods 


are ¢ xplained at iength. 


LLANDBOOK., by 


cago, 1919. 


pocket size, the author 


the oil industry necessary to a clear understandi 
arious operations entailed between the location o 


he distribution of the refined 


from the 


products. 
standard authori 


account of 


ho wish a brief, accurate 


eessary detail. 


INDUSTRIAI 
ond edition, 
New York, 


ibles, $5 


TES O} ORGANIZATION. By Dexter S 
enlarged. McGraw-Hill 
Cloth, 6 x 9 in., 325 pp., 2 


Kimbal 
Book Co 


21 illus.. 1 p 


revised and 


1919 


work, the first edition of which appeared in 1913, has been 


written to give young engineers a concise account of the salient 


facts regarding the most important economie and sociological 


problems with which they will be brought in contact, and to ex- 
plain the origin and growth of the important features of indus- 
trial organization. The present edition has been revised, rear- 


and enlarged. 


PRINCIPLES OF REINFORCED CONCRETE CONSTRUCTION. By F. E. 
lurneaure and E, R. Maurer Third edition, revised and en- 
arged. John Wiley and Sons, Inc.. New York, 1919. Cloth, 

x 9 in., 485 pp., illus., diag., pl., tables. 


Like 


SVSTOCMIALIE 


former editions, this work is intended “to present in a 
manner those principles in mechanics underlying the 
design of reinforced concrete; to present the results of all avail- 
that will aid in working 
and to give such illustrative material from actual designs 
In the pres- 
ent edition the material has been considerably amplified and rear- 
Separate chapters have been devoted to the theory of 
flexure; bond and shear; and the design of beams. 


able tests establishing coefficients in 
Stresses; 


as will serve to make clear the principles involved.” 


ranged. 
The experi- 
A new chapter on flat slabs has 
been added and the chapter on building construetion extended. 


mental data have been reviewed. 


RETAINING WaLts.—Based entirely on the Theory of Friction. By 
Pedro Dozal. Translated into English by R. T. Mulleady. First 
edition. M. A. Rosas, Buenos Aires, 1918. Cloth, 7 x 11 in., 
161 pp., 62 illus. 

‘The author presents a general theory in regard to the statie 
pressures acting on a plane cutting an unbounded coherent, in- 
coherent or liquid mass in equilibrium, and its application for the 
calculation of the pressures on retaining walls. The theory ad- 
vanced differs from those presented by Rankine and other students 
of the subject and gives notably different results. 


Book I of text-book series, By 


Publishing Co.,. Milwaukee, Wis., 


Scnoon OF PRACTICAL ELECTRICITY. 
Oscar Werwath. Electrofores 
1919. 60 pp.. illus 

This practical text book, written ny the president of the School 
of Engineering of Milwaukee in collaboration with several mem 


bers Of his faculty, sets forth the advanced methods of electrical 
instruction as taught at the School in a clear-cut, expository form, 
It includes the history of electricity, 


treatment of the telephone and telegraph systems, defini 


avoiding dry technicalities. 
detailed 


tions of electrical terms, practical estimates and pointers regard 


. ENGINEERING 


THe JOURNAI 
Am. Soc. M.E 


ing eleetrical workmanship and installations of all 
experimental outlines tor the electrieal laboratory 


and 


kinas, 


SELENIUM CELLS The Construction, Care and | f Selenium Cells 
to the Fritts Cell. By Thomas W 


New York. 


wit special reference Benson 
Spon and Chamberlain, vio oth. 5 x 3 


18 illus.. 


pI 
$1.50 


The laek of detin formation on the « 


cells has led Lie uthnor to pub ish the result 


periments. Alter a briel review of various t 
deseribes 1 letail I nanulacture, maturing 
Wilh an 


account « 


SEASONING 
M 


rineers, 
ntended t 
as a similar 
concrete, te ‘h hods o 
wood products, lephor ' king box: 


aeseribed ind the { I llnero 


parts, are 


1s ‘ 


Forest Service are tabulated based o1 30.000 


showing the average mechanical 
) 


properties ol! 


woods, 18 giver Prope r methods ot seasoning 


discussed. The gradi rules of the different 
associations are given and the book closes with extens 


on the lumber produced used in the United States 
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Cor i from page 11 


ite 
Both 


ind weighing ta 


INTERNA 


Phe section of the 
and the gas produ 
At the extreme west 
at 75 hp. capacity. Th 
plant and is designed 
In the opposite corn 
is to be 
designed sO aS to De SU 
ears and trucks up to five tons 
the drawbar pull directly, and it 


kinds of comparative 


installed an automol 


table 


tests on motor vel 
While the automobile-testing plant is not 
tory has facilities to carry on tests of autome 
even airplane motors. The principal unit of this « 
plete Sprague dynamometer (32a) of 150 
outfit can be used either as an absorption or as ; 
mometer. At present a 4-cylinder Willvs-Knight 
Ford and a Peerless 6-cylinder motor ( ompri 
ment for running tests with the dynamometer 
signed by Dean C. R. Richards and built in the Me 
ing Shops of the University of Illinois is shown 
nected to the 6-evlinder 70-hp 
The first large unit in the 


single-acting. four-cycle 


electric 


hani 
in the plan v 


Peerless motor (31) 
Stationary gas-engine 
horizontal 10-in. by 19-in. Otto 
at 25 hp. at 220 r.p.m., piped to the 
the gas from the 

There is also installed a 
a4 in. by 121-1 »- Fas or 
300 r.p.m 


Hipment 
engine 
gas producer and supplied 
producer when desired, 

Cotto 


single 


smaller 
gasoline engine (20 
9-in. single-acting four-ev« 
which is 10 hp 

operated on either illuminating gas or gasoline 1 Mietz and Weiss 
single-acting 9-in. by 10-in. rated at 12 hp. at 340 r.p.m 


and using kercsene as fuel with a hot-bulb typ. gnition; and a 


engine (2S) 


rated at when running at 315 p.m., and may be 


engine (27), 


} 


Sargent 10-in. by tandem double-a¢ 
expansion ” rated at 50 
luminating gas for fuel. Mr. Sargent, 
of this engine, i i alumnus of the College 
f Illinois 


2U-in. 








